ork, June ’ VUL. AA, IW. 1k Bt a CUpy 


CHEMICAL 


& METALLU REICAL 
wink Give 


,' =, — 
Bek :? 





MDLAW-SELF 

nate ‘ MACHINES 
4 UNITED STATES 

; ING T WAR. 

a 


i MAKE PROMPT 
scr ES AND WILL 
SEOCK ON RP 


wi ORLD'S FI) 
hes 4 








1 LIBERTY ST. ENGINEERS NEW YORK 





CHEMICAL AND METALLURGICAL ENGINEERING June 15, 1919 





For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


They increase output and effect marked sav- 
ings in filter cloth replacements and the recovery 
of values. Little attendance and less wash water 
adds to their economy 

Have wide joint surfaces Accurate finishing 
of plates and frames, coupled with an efhcient 
tightening device, prevents leakage 

Presses for all industrial filtration. Small presses 


for laboratory work. yA Shriver & Co., Sn > 























for drying Borax, Nitrate of Am- 


STEAM HEATED AIR DRYERS 


] 
} monia, Baking Powder, etc. 
. 
Have equipped largest chemical 
fm) plants in the world. 
Also Direct Heat Dryers for By- 
Products. 

| Material carried in stock for 
} standard sizes. 





i by. tee | American Process Co. 
' . wei ees es 68 William St., New York 


= 




















The Secret of the NC-4 


The three Naval Seaplanes, NC-1, NC-3 and NC-4, left 
Trepassey Bay, Newfoundland, together. Apparently 
each one had an equal chance of accomplishing the First 
Trans-Atlantic Flight. 

But only the NC-4 got across! 

And, of the three, the NC-4 was the only plane machine- 
built according to progressive and typically American 
standards. She was built at the Naval Aircraft Factory, 
League Island, where Uncle Sam has proven to the world 
that even so delicate and intricate a thing as a seaplane 
can be machine-built in large quantities. 


It was Mechanical Weather which made it possible 
for Uncle Sam to prove his point. The immense factory at 
League Island is equipped throughout with Carrier Air 
Conditioning Apparatus, which automatically maintains 
a uniform condition of temperature and humidity, so that 
every machine-cut tenon, machine-cut perhaps weeks in 
advance, fits every machine-cut mortise, whenever 
assembled, and every square inch of fabric, stretched taut 
over the wings and fuselage, clings smooth and fast to the 
wood—because there is neither shrinkage nor stretch in the mechanically controlled atmosphere of the shops. 

That is the secret of the NC-4. 


If you could manufacture the weather in your plant it might enable you to cross your ocean of difficulties. 


Bulletin \00-E tells the story of Manufactured Weather. It's yours for the asking. Write right now. 
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Minerals Separation 
Wins Doubtful Victory 


N JUNE 2 the Supreme Court handed down its 

decision in the Butte and Superior infringement 
suit involving Minerals Separation patent 835,120. 
This is the same patent which was under considera- 
tion in the Hyde case, in which the Supreme Court 
sustained the validity of the patent and defined its 
elements to be the use of oil in critical proportions 
amounting to a fraction of one per cent upon the ore, 
in combination with greater agitation than that there- 
tofore used, and producing a froth different from any 
previously produced. But that decision did not, it now 
seems, define the scope of the claims. The opinion in 
the Butte and Superior case just handed down defines 
the scope of the claims as to quantity and character 
of the oils, and places throughout the most insistent 
emphasis upon the means described in the patent for 
-arrying out the process of the patent. The process is 
now stated to be one employing any quantity less than 
one per cent, on the ore, of an oil or oily substance 
having preferential affinity for metal over gangue, in 
which air bubbles are introduced into the pulp by 
agitation. 

As to the operations of the Butte and Superior Com- 
pany the opinion says: 

The evidence shows, and counsel now admit, that 
prior to the decision by this court in December, 1916, 
the respondent used, in its ore concentration opera- 
tions, various oils in quantities less than one-half of 
one per cent, on the ore, but that from January 9, 
1917, to the time of trial, with the exception of two 
or three weeks, it used oils of a composition which we 
shall discuss later on, in quantities in excess of one per 
cent on the ore. In other respects its methods were 
substantially those of the patent in suit. 

It is interesting to note the last sentence in the 
above quotation. The opinion adds: 

On this showing, the District Court found the patent 
infringed by the respondent, when it used oil in quan- 
tities greater than, as well as when it used it in quan- 
tities less than, one per cent on the ore. . . The 
Circuit Court of Appeals held the patent infringed only 
when the respondent used oil in quantities equal to, or 
less than, one-half of one per cent on the ore, and it 
therefore reversed both of the holdings of the District 
Court, but allowed recovery for the period when less 
than one-half of one per cent of oil on the ore was used. 

It will be seen that there were three periods con- 
sidered as to the use of oil. The use of less than 
one-half of one per cent up until the time of the decision 
in the Hyde case; in excess of one per cent after that 
time, with slight exception of the periods during which 
the use of oil was over one-half per cent but less than 
one per cent. 

The Circuit Court of Appeals decided that oil in 
excess of one-half of one per cent did not infringe; it 


derived its authority to limit the claims to one-half of 
one per cent on the ore from the construction which it 











placed upon the following clause of the opinion of this 
court in the former case, viz.: 

“The patent must be confined to the results obtained 
by the use of oil within the proportions often described 
in the testimony and in the claims of the patent as 
‘critical proportions,’ ‘amounting to a fraction of one 
per cent on the ore.’” 

The reasoning which carried two members of the 
court to their conclusion was that, as shown by the 
evidence of the patentees and the argument of their 
counsel, the amount of oil which is “critical” in the 
sense of marking the point of transition from the proc- 
esses of the prior art to the process and discovery of 
the patent is one-half of one per cent of oil on the ore, 
and that therefore this court, by using the expression 
quoted, intended to limit the claims, not to a “fraction 
of one per cent” but to a “fraction of one-half of one 
per cent on the ore.” 

But the Supreme Court reversed the Circuit Court of 
Appeals, saying: 

The two expressions “critical proportions” and 

“amounting to a fraction of one per cent on the ore” 
being used, the former derived from the evidence and 
the latter from the claims of the patent, obviously, to 
the extent that they differ—if they differ at all—the 
language of the claims must rule in determining the 
rights of the patentees. 


Judge BourquIN in the District Court had found 
oil used by the defendant in excess of one per cent 
an infringement upon the theory that kerosene and 
fuel oil were of no benefit, when used in a mixture 
having a quantity of pine oil sufficient in itself to 
produce the results of the process, and decided that 
therefore the kerosene and fuel oil should not be figured 
into the calculaticn to determine the percentage of oil 
upon the ore. The opinion asks: 


Does the use of a more efficient, in combination with 
a less efficient, oil of the patent constitute infringe- 
ment, where the former is used in an amount within 
the limits of the claims but the combined amount is in 
excess of such limit, and when the amount of the more 
efficient oil used would probably produce better results 
from the process than are produced with the combina- 
tion of oils? 

Without quoting fully all of that part of the opinion 
conveying the answer to the above we would state that 
it is based upon the scope of the claims as well as 
upon a consideration of the state of the prior art at the 
time the patent was made, the court saying among other 
things: 

We held in the former case that the patentees came 
late into the field of ore concentration investigation 
and that their discovery rests upon a prior art so fully 
developed that it was “clear from the record that ap- 
proach was being made slowly but more and more 
nearly to the result which was reached by the patentees 
of the process in suit in March, 1905,” and that their 
final step was not a long one. 

Such a patent, in such a field of investigation, must 
be construed strictly, but candidly and fairly, to give 
to the patentees the full benefit, but not more, of the 
disclosure of their discovery which is to become part 
of the public stock of knowledge upon the expiration 
of the patent period, and which was the consideration 
for the grant to them of a patent monopoly. 

From this consideration of the terms of the patent 
as written, it is oe that it makes no differentia- 
tion whatever, either in the claims or in the specifica- 
tion, among the oils having a preferential affinity for 
metalliferous matter, and that its disclosure, to which 
the petitioners must be limited, is that when a fraction 
of one per cent on the ore of any such oil is used in 
the manner prescribed there will produced a metal- 
bearing froth, the result of the process. No notice is 
given to the public, and it is nowhere “particularly 
pointed out” in the claims, that some oils or combina- 
tion of oils, having a preferential affinity for metal- 
liferous matter, are more useful than others in the 
process, or that some may be used successfully and some 
not, or that some are “frothing oils,” a designation not 
appearing in the patent, and that some are not. The 

patentees discovered the described process for produc- 
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ing the result or effect, the metal-bearing froth, but 
they did not invent that result or froth—their patent 
is on the process, it is not and cannot be on the result— 
and the scope of their right is limited to the means they 
have devised and described as constituting the process. 

That the only disclosure as to the kind and amount 
of oil which the patentees made to the public as neces- 
sary to the practicing of their process is that it must 
be an oil and oily substance, or oily liquid having a 
“preferential affinity for metalliferous matter,” and 
that it shall be limited in amount “to a fraction of one 
per cent on the ore.” 


From the above quotations it is to be seen that 
the Supreme Court reverses the Circuit Court of Appeals 
as to its finding with respect to the use of oil between 
one-half of one per cent and one per cent, but sustains 
that court as to the non-infringing nature of the 
defendant's use of oil in excess of one per cent. It 
reverses the District Court as to Judge BouRQuIN’s 
opinion regarding the distinction between “frothing 
oils” and “non-frothing oils” in the most emphatic man- 
ner saying: 

To give such a construction to the patent would sub- 
ordinate the clear description contained in it of what 
are oils of the process, to an implied and vague de- 
scription and classification which would leave the whole 
subject again at large, to become a field for further ex- 
perimentation, without definition in the patent of what 
oils or froths would satisfy it. 

Referring to the evidence which had led it to the 
above decision, the Supreme Court says: 

Much of this evidence is especially impressive because 
the papers from which it is derived were written and 
the witnesses testified before the question as to petro- 
leum, now made in this case, was raised or discussed. 
This apparently imputes a change of front upon the 

part of Minerals Separation made to meet the exigencies 
of the case. Such a change of front is also found in 
Minerals Separation’s reducing the violence of agitation 
as described in the Hyde case in an effort to conform 
the same patent to the conditions of the pneumatic cell. 

A careful reading of this opinion with its numerous 
phrases emphasizing the necessity of confining the 
patentees to the “means” of the process as set forth 
in the patent claims would seem to make it of even 
greater embarrassment than the Hyde opinion appears 
to have been when applied to the pneumatic cell. All 
of the citations to cases made in this opinion as applied 
to the quantity and character of oil covered by the 
claims, it seems to us, would apply with equal force 
to the scope of the claims as to the manner of intro- 
ducing air bubbles into the mass, which is the question 
involved in considering the application of patent 835,120 
to the pneumatic cell. 

The decision is against the Butte and Superior Com- 
pany in that it brings that company to an accounting 
for its use of oil in quantity less than one per cent 
in a process of which the decision says, “In other 
respects its methods were substantially that of the 
patent in suit.” 


Promise of Progress 
In Rubber Research 


HE organization of a Rubber Chemistry Division 

of the American Chemical Society is to be hailed 
with favor and all good wishes. The industry has 
thrived in this country, and it has produced vast wealth, 
but this has been the result of circumstance rather than 
because of wisdom and vision within the manufacturing 
organizations. Some manufacturers have always been 
progressive, but not all of them, by any means. Most 
of them employed chemists because they had to, and if 
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these men could get time off to visit meetings of scien- 
tific and technical associations they were usually under 
instructions to sit still and say nothing, but to bring 
back whatever they could learn of their competitors’ 
methods and practices. 

That is supposed in some quarters to be the very 
peak of diplomacy and astuteness. When a man of high 
authority in a manufacturing corporation conceives a 
thought of that nature his chest swells, and all his 
little admirers call him a wonder and declare that no- 
body can beat him! But in the brotherhood of Amer- 
ican chenical industries rubber has been scientifically 
backward, and this is not the fault of the chemists. 
There has been a lack of men of scientific training on 
the boards of directors, and, as we have said before and 
expect to say again, it reouires more than business 
acu™en to see the light of science. 

It is high time for the rubber industry to take a hitch 
in its belt and dig into the philosophy of rubber chem- 
istry. The Division provides a start. We shall! have 
now to meet the question whether the authorities will 
see clearly enough beyond the walls of their works to 
understand that the way to get ahead is to work to- 
gether, to permit and encourage chemists to work at 
research, and to make known their findings. We doubt 
if there is a single establishment far enough ahead of 
the game to meet real, intensive research if the manu- 
facturers of some other country should awaken to its 
value. 

In this connection we are always fond of recalling a 
statement of Dr. JAMES DOUGLAS in one of his “Non- 
Technical Essays on Technical Subjects,” to the effect 
that those who close the door against the release of 
information simultaneously raise an equally effective 
barrier against any knowledge filtering in. The rubber 
industry of today can learn a profitable lesson from a 
comparison of present conditions in the iron and steel 
industry with those of the “good old days” before the 
spread of technical knowledge. 


The Duration 
Of Prosperity 

F THE steel industry is really the barometer of 

general trade, it is unfortunate that the barometer 
cannot be read more closely. For fully a month there 
have been improved conditions as to steel demand, yet 
it is uncertain whether the improvement represents 
merely a delayed spring buying movement or the be- 
ginning of a general movement of major proportions. 

As to trade in general, it is now rather widely ad- 
mitted that there is no occasion for men to wait for 
much lower prices before making purchases or invest- 
ments. Price deflation has not occurred to any extent 
and is practically certain not to occur in the present 
order of things. What occurred after the Civil War 
is likely, in a general way, to be repeated. There 
was no price readjustment, to speak of, after the Civil 
War, but eight years later there came a great panic 
and then a severe industrial depression of five years’ 
duration. 

Many men are now of the opinion that business 
after the Great War will follow somewhat the same 
course. This may be a reasonable and correct con- 
clusion, but some men are disposed to apply this con- 
clusion to their conduct in a way that may prove very 
dangerous. They assume, first, that there will be a 
gradual deflation in prices and, second, that they will 
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be able to discern the impending depression in time to 
“get out from under.” Now the fact is that the course 
of iron prices after the Civil War shows conclusively 
that such a doctrine is very dangerous. 


In the first place, there was no clearly marked defla- 
tion of prices during the eight years of activity that 
followed the Civil War, and in the second place men 
did not foresee the panic and depression that followed 
and consequently they were quite unable to save them- 
selves. 

The prices to be studied, as most indicative of the 
general trend in the iron industry, are the prices of No. 
1 anthracite foundry pig iron at Philadelphia. Then, 
as now, there was a “pre-war” average of prices, but 
in view of the exceptionally high prices of 1853 and 
1854 a five-year average, 1856 to 1860 inclusive, seems 
to be the fair one to take. This average was $24.37. 
There was no Government price control in the Civil 
War, and the maximum price during the war was 
$73.75, in August, 1864. In the spring of 1865, at the 
close of the war, pig iron was $50, or a trifle more than 
double its pre-war average. 

If any one expected materially lower prices to follow 
the war’s ending he was disappointed. There was a 
slight decline, but in November, 1865, pig iron was $51. 
Then there was a series of declines and advances, quite 
suggestive that pig iron was gradually sagging, the 
low points being successively lower. The lowest decline 
was to $30, in January, 1871. Then, however, any 
theory of a gradual and progressive deflation was com- 
pletely knocked out by facts, for an advance occurred 
which raised pig iron to $54 in September, 1872, a price 
higher than obtained when the war closed more than 
seven years before. One year later, September 19, 1873, 
occurred the great Jay Cooke panic. 

From this sketch of the course of the iron market, 
presumably as much the barometer of trade then as 
now, it is readily seen there was no opportunity for 
one to foresee and prepare for the industrial depres- 
sion. More than seven years after the war ended and 
only one year before the panic pig iron was at a higher 
price than at the close of the war or at any intermediate 
date. 

The only theory that would have saved one from loss 
would have been to “copper” the market, to conclude 
that when pig iron had reached such a level as 
that of September, 1872, it was time to run quickly to 
cover. 

Equally unprofitable would it have been for any one, 
in 1865 or 1866, to “wait for lower prices,” for one 
might have waited from the war’s ending through seven 
and a half years of great activity, only to find the price 
higher than ever. The wait for the lowest price of all 
would have lasted until November, 1878, when pig iron 
was $16.50. That wait would have lasted more than 13 
years, and one whole opportunity would have been 
passed. It would have paid well to take hold afresh 
in November, 1878, for the $16.50 pig iron of that 
month was followed by $41 pig iron fifteen months 
later. 

The experience of what occurred in iron after the 
Civil War may or may not be suggestive of what is to 
occur in the next few years, but if the history of 
those times is to be taken as any guide at all, it should 
be taken precisely. One should have an exact, not a 
hazy and more or less inaccurate, conception of what 
occurred. 
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Readers’ Views and Comments 





That Missing Page From the Blue-Back 
Speller 


To the Editor of Chemical & Metallurgical Engineering 

Sik :—Referring to the editorial “That Missing Page 
From the Blue-Back Speller” in your issue of Dec. 15 
last, and to the various comments and discussions on 
the same, I note that the writers in each case have a par- 
ticular application in view and do not seem to apply 
their reasons to general practice. Yet they wish the 
readers to believe their statements to embody all methods 
of steel manufacture. 

Practice has proved in some plants that the proper 
pouring temperature of steel is just a few degrees (any- 
where from 50 to 100) above the upper freezing point. 
This means that with a normal size heat of about 50 tons 
there remains a skull in the ladle after finishing pouring. 

But there are certain other practices where a skull is 
unnecessary, and in fact a pouring which results with 
skull is frowned upon. The manufacture, in some 
plants, of bottom-poured ingots for boiler plate is a 
good example of this latter practice. This steel is the 
effervescing kind (so named by Henry D. Hibbard), 
which should always be cast at sufficiently high tem- 
perature to permit the escape of considerable amount 
of gases from the metal during teeming and for several 
minutes after the molds have been filled. For this prac- 
tice, then, it is necessary that the metal be so hot as not 
to permit any resultant skull in the ladle. 

With this practice it has been found fitting and proper 
that the cold additions be made in the ladle instead of in 
the furnace. When these additions are made in a very 
fine stream to the metal flowing from the spout the 
difficulty is eliminated of the steel freezing about the cold 
solid particles of ferromanganese and the necessity of 
remelting the combination before the manganese be- 
comes of service. Furthermore, when the ferromanga- 
nese is added to the stream of metal from the spout, and 
when the metal is hot enough to leave no skull in the 
ladle, there is never any fear of the manganese being 
unevenly diffused throughout the heat. 

By adding ferromanganese to the ladle it is done at 
a time when the oxidizing influence of the slag and the 
reducing action of the flame have been removed. The 
metal is in a passive or neutral state. The stage is, 
therefore, set for the full and complete reducing action 
of the manganese. Its whole influence is exerted on the 
oxides and sulphides in the metal and a clearer, less oxi- 
dized metal results. What reduction takes place then 
is not undone by the slag, such as invariably occurs to 
a limited extent when additions are made in a basic 
furnace. 

It is felt that the greater loss of manganese, stated by 
a recent writer, occurring when the ferromanganese is 
added to the furnace is due not primarily to the activity 
of the manganese in removing the oxygen, but this loss 
is due to the oxidizing effect of the slag on the element. 

As was stated at the beginning of this article, each dis- 
cussion on the above topic has been from one specific 
point of view, but each writer felt he had covered the 
ground as general practice. I myself have laid before 
you another specific practice, but I do not wish to gen- 
eralize it. 


My story is not to criticise the practices as brought 
forward by the several writers, but merely to make 
plain that the conditions of manufacture are the under- 
lying principles with regard to the addition of cold solid 
additions in the ladle and that the “Missing Page” must 
be supplied according to the requirements of the in- 
dividual practice. A. L. MEYER. 


Coatesville, Pa, 





Photography in Research 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—I have noted with interest the article in your 
recent issue descriptive of an application of microscope 
and motion picture camera to the structure of steel 
under stress. It may be of interest to your readers to 
know that a similar combination of apparatus has been 
used by the writer for some five years past in the study 
or the setting processes of concrete as affected by tem- 
perature and other variables; the manner in which 
cement attaches itself to sand and to stone; the processes 
incident to attack by fresh and sea water on concrete; 
disruption by frost; stressing and disruption of concrete 


MOTOR-DRIVEN APPARATUS FOR TAKING PHOTOS AT 
REGULAR INTERVALS 


under strain; shrinkage and crazing through evapora- 
tions; the effect of temperature; humidity, etc.; on rust- 
ing of steel (rust is disclosed as a phenomenon of rare 
beauty) ; the oxidizing and deterioration of paints and 
protective coating; and various other matters of pro- 
fessional interest to me. As a result of these studies, 
new processes which give promise of wide usefulness are 
nearing commercial success. A lecture with such films 
as relating to concrete has been delivered at various 
places this year and seems materially to have assisted 
the understanding of auditors as regards these usually 
obscure and unknown processes. 

For the taking of accurate studies, in all of which time 
enters as a most important factor, the hand-actuated 
camera shown in your illustration was early discarded. 
In its place, the motor-driven apparatus shown in the 
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illustration herewith was constructed from stock gears 
and a $10 camera of early vintage. By its means, pic- 
tures may be taken at any desired intervals from 
yy second to 3 hours between exposures, unvaryingly, 
day and night over protracted periods. Furthermore, 
as this has been a diversion as well as a serious study, 
the use of automatic means has permitted attendance on 
other duties without interruption. 

I would further say that the use of oblique illumina- 
tion of opaque objects and of dark ground illuminator 
for transparent or semi-transparent subjects extends the 
range of research far beyond those included within the 
possibilities of vertical illuminators. 

The general scheme is an admirable tool. 
for its early and general extension of use. 
NATHAN C. JOHNSON. 


Let us hope 


New York City. 


Modification of the Cyanide Method for the 
Estimation of Nickel in Steels 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—The method, as outlined below, is the common 
cyanide method, using ammonium citrate to hold the 
iron in ammoniacal solution—with several differences. 
The differences are the method of introduction of the 
silver nitrate into the solution to be titrated and the 
elimination of hydrochloric acid in dissolving the steel. 

It is a fact not generally known among iron and 
steel chemists that silver nitrate is soluble in concen- 
trated potassium iodide solution, due to the formation 
of a double salt. (See Prescott and Johnson, Qualitative 
Analysis.) This double salt breaks down to silver 
iodide and potassium nitrate on dilution. This modifica- 
tion takes advantage of these facts by the use of an 
indicator solution containing silver nitrate and potas- 
sium iodide, the only precautions being necessarily the 
use of this indicator in definite quantity in each deter- 
mination and the determination of a blank, to be sub- 
tracted from each titration. 

The method as at present in use in this plant is: 

Weigh a l-g. sample into a 250-cc. beaker, dissolve 
in 30 cc. nitric acid (1.20 sp.gr.) and evaporate to 8 
or 10 cc. Remove from the hot plate and add 50 cc. 
sulphuric and citric acid solution. Cool, make faintly 
but distinctly alkaline to litmus paper with ammonia 
and dilute to 150 to 175 cc. Cool to room temperature, 
and add exactly 2 cc. special indicator, from a pipette 
or a burette, and titrate with standard potassium 
cyanide solution until the solution just clears. 

SPECIAL INDICATOR 
0. 2925 ¢. Silver nitrate 





30.0 g. Potassium iodide 
Distilled water to make the volume 100 cc 
SULPHURIC AND CITRIC ACID SOLUTION 
200 g. Citric acid 
600 ce. Distilled water 
400 ce. Sulphuric acid (1 to 3) 
STANDARD POTASSIUM CYANIDE SOLUTION 
4.5¢. Potassium cyanide (or equivalent in sodium cyanide) 
1000.0 ce. Distilled water 
5.0g. Potassium hydroxide may be added, but is not necessary. 


Standardize by putting 1 g. of a standard steel 
through the above manipulations. A blank, represent- 
ing the amount of standard solution necessary to clear 
2 cc. of the special indicator, must be deducted from all 
titrations. This blank is best determined by running a 


nickel-free steel through the method, but diluting 2 cc. 
of the special indicator to 150 cc. with water, and 


titrating, will be sufficiently accurate for routine work. 


Anderson Forge and Machine Co. 
Detroit, Mich. 


L. F. MILuer. 
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Western Chemical and Metallurgical 
Field 


Pig Iron, Ferros and Sponge Iron at Heroult 


N VIEW of the fact that the Noble Electric Steel Co. 

has been a pioneering experimenter in electric pig 
iron on the Pacific Coast, its friends will be glad to 
know that its most recent investigations on low-temper- 
ature reductions have been very encouraging, and en- 
tirely successful in a small-scale unit. 

Electric smelting was commenced by this company in 
1907 under the direction of H. H. Noble, when the late 
Dr. Paul L. T. Heroult constructed a 2000-hp. rectan- 
gular furnace with arched roof, having three electrodes 
alternating with four vertical charge chutes. Escaping 
gases were led upward through these chutes to preheat 
and reduce the ore, but in operation the heated ore 
hung in the chutes, and a very hot top melted the roof. 
Some iron was made in this early furnace, but a single- 
phase furnace of 160 kw. was built in 1908 under direc- 
tion of Dorsey A. Lyon, and this was followed the next 
year by a tall shaft furnace (quite similar to the inde- 
pendently developed Swedish type), whose operation 
continued intermittently two years. With the latter it 
was found extremely difficult to control the carbon in the 
resulting pig iron (soft, high-silicon foundry iron was 
desired by the available market), since excess carbon 
could not be burned off, and deficiencies of carbon and 
segregation of constituents often occurred during settle- 
ment of the charge. Long, narrow, closed-top furnaces 
of 2000 and 3000 kw. capacity similar to Dr. Heroult’s 
were therefore built in 1912, and continuously operated 
without preheating the ore in the charging chutes. John 
Crawford described the results from these furnaces in 
METALLURGICAL & CHEMICAL ENGINEERING, July, 1913, 
Vol. XI, p. 383. Iron containing 2.9 per cent Si, 0.1 
per cent combined carbon and 3.4 per cent graphitic 
carbon was made with a minimum power consumption 
of 2200 kw.-hr. per ton (0.40 hp.-yr. at 85 per cent load 
factor). 

Other circumstances than undeveloped technology 
militated against the success of the Noble Steel Co. Its 
plant is situated in the northern part of California in 
mountainous country removed by long rail haul from the 
source of the company’s miscellaneous supplies and its 
market. Ore and flux are near by, but the timber was 
rapidly exhausted. As a last straw, the men most in- 
terested in the steel company lost control of the Northern 
California Power Co. in 1914 and their rates for energy 
immediately doubled, forcing a closure of the plant as 
far as the commercial production of pig iron was con- 
cerned. A very good quality of pig iron was made in 
one of their open pit furnaces in a campaign during the 
months of January and February of the present year. 
This furnace had an open top, and had been used to 
produce various ferro-alloys. Over 95 per cent of the 
iron in the ore charged was recovered as metal with a 
power input of 2400 kw.-hr. per short ton of pig iron. 

As an offset to the many disappointments as iron 
producers, the following brief record of successful alloy 
practice should be made: 

In 1907, Petinot, using the original Heroult furnace, 
made ferrosilicon, and plans were made for the pro- 
duction of ferrochromium. Owing to the lack of a ready 
market for the alloys, this work was set aside, and all 
effort concentrated on the iron problem during the 
following seven years. 
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In the fall of 1914, Crawford made ferromanganese 
in the furnaces described by him in METALLURGICAL & 
CHEMICAL ENGINEERING, Vol. XI, p. 383, but he was un- 
able to co-ordinate the electrical and metallurgical con- 
ditions of the burden in a closed-top furnace, and still 
produce a standard alloy with the low-grade ore supplied 
him. 

In 1915, Scott, followed by Gosrow, using the smaller 
Crawford furnace with the top removed, established a 
good furnace practice on ferromanganese with ore of 
standard specification. They were forced to discontinue 
operations, however, when the grade of ore fell off. 

From April, 1916, until March, 1919, the plant ran 
continuously on ferro-alloys, with operations varying 
in volume from one to four furnaces, as raw materials 
could be obtained. During this period, ferromanganese 
was the main product, and ferrosilicon, ferrochromium, 
silicomanganese and pig iron were produced in small 
amounts when the demand was strong. During these 
latter operations, the problem of low-temperature re- 
duction of iron ores was approached—not an entirely 
new venture to the Noble company, since about seven 
years previously, in 1911, it installed a series of small 
portable electric furnaces for making sponge iron, and a 
large tilting type (2000-kw.) furnace for melting. A 
mechanical device, similar to the open-hearth charging 
machine, periodically emptied the contents of a smail 
furnace into the melter. Mechanical difficulties ard ack 
of metallurgical control scon caused th2 abandonment 
of this experiment, however. 
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Recently these attempts were revived in view of the 
large increase in power cost. It is essential to reduce its 
consumption if electrical smelting is to succeed, and 
the most promising method seemed to be to separate 
the reduction stage from the melting stage. 

According to Dr. Stansfield’s recent report on the com- 
mercial feasibility of the electric smelting of iron ores 
in British Columbia, reduction can be done at 700 to 800 
deg. C., and absorbs about twice as much heat as the 
actual melting, which involves a high temperature— 
1400 to 1600 deg. C. In a combination process, electricity 
might be used for the development of the high melting 
temperatures only, for which it is most efficient. In 
this manner, simple melting can be done with 600 to 
700 kw.-hr. per ton, while reduction followed by melting 
requires nearly four times as much power. 

Dr. Trood and Mr. W. A. Darrah carried out a series 
of experiments following this idea at Heroult last year, 
using the Noble Steel Co.’s pure magnetite. The work 
was done in a small furnace, electrically heated, making 
a few pounds of reduced iron per hour. Reduction of 
magnetite by powdered charcoal commences in the 
neighborhood of 700 deg. C., but commercially it would 
appear to be advisable to speed up the reaction by oper- 
ating nearer 800 deg. C., at which it requires about three 
hours effectually to reduce ore particles the size of 
coarse sand. The resuiting sponge can then be melted 
electrically to either pig iron or steel, or, after briquet- 
ting, melted in a gas-fired open-hearth furnace. 


From these rather small-sca!e experiments, Mr. Darrah 
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estimates the cost of sponge iron at $19 per ton. His 

items for crushing, handling and labor are possibly 

somewhat optimistic, while charcoal costs, though appar- 

ently very high, are still considerably less than the pres- 
ent market in those regions. 
His items are as follows: 

Total Cost 

Quantity per Ton of 


Required Iron 
1,200 kw -hr 


Item Cost 


Power for drying ard reducticn te. per kw.-hr 
Charcoal $25 per ton 570 Ib 7.10 
Ore $3 per ton 2,760 Ib 
Crushing materials 50c. per ton 69 
Handling materia's 50c¢ per tor 69 
Labor and supervision 50 
Int rest and depre iition on $20,- 

000 investment 10 


Total $19.23 


In commenting on these figures, Dr. Stansfield notes 
that the charges appear very small, but are perhaps 
not underestimated, owing to the continuous nature of 
the mechanical operations and the small amount of 
labor required. 

Accepting Mr. Darrah’s figures, Dr. Stansfield com- 
pares the cost of a ton of foundry iron by the direct 
process to that of white iron in a Swedish furnace 
(British Columbian conditions) as follows: 


FOUNDRY PIG FROM WHITE IRON IN 
SPONGE TRON ELECTRO-METALS 
FURNACI 
Plant Capacity Plant Capacits 
36, 200 27,000 
Tons Yr. Rate Amount Tons Yr Rate Amourt 
Ore 22tons $4 00 $8 80 2 tons $4 00 $8 00 
Crushing 2.2 tons 50 1.10 
Handling 2.2 tons 50 110 
Producer gas for reduc- Coal at 
tion $4 2.50 
Charcoal for reduction... | ton 6 00 2.00 
Labor and supervision 85 
Interest and deprecia- 
tion 25 
otal for sponge iron by 
gus $io 60 
Electric power 750 kw 
r 0 * 375 2500 kw 0. 5e 12.50 
Charcoal 0 I tor 6 00 60 O 4tor 8 00 3.20 
Electrodes 7 Ib 8 x 60 5 lb 08 1.20 
Fluxes and supplies 5 
Repairs and mainte 
nance 1.00 
Labor and supervision 3.00 6.50 
Interest and deprecia 
tion 1.50 16! 2.00 
Royalty 0.50 
Total cost $26.60 $35.50 


Steel Research Laboratory 

It was announced in April that Prof. W. Trinks of 
the Carnegie Institute of Technology had secured the 
interested co-operation of a number of steel companies 
and equipment manufacturers in the Pittsburgh dis- 
trict in organizing a Bureau of Rolling-Mill Re 
search. This bureau will be under the direction of 
Mr. W. B. Skinkle and supported by funds advanced by 
the co-operating firms. The accompanying sketch of 
the proposed installation is self-explanatory, and imme- 
diately suggests the wide range of data which can be se- 
cured. 

Adequate indicating instruments will be installed, 
so that not only the metallurgical results but the 
main stresses in the stands, rolls and pinions may 
be studied during variation in the speed of rolling, the 
degree of reduction, the diameter of rolls, the shape of 
the pass, or the analysis and temperature of the steel. 

This bureau, in addition to its program of studies 
such as noted above, will distribute the derived infor- 
mation to the contributing firms for commercial ex- 
ploitation, and will provide facilities for special re- 
searches by their engineering staffs, as well as constitut- 
ing a laboratory of instruction for regular and special 
students at Carnegie Tech. 
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Company Reports 

Calumet & Arizona Mining Co.—The smelter at Doug- 
les operated continuously, but on a reduced ore tonnage, 
amounting only to 68 per cent of capacity. Ore re- 
ceipts are continually decreasing in oxidized mineral, 
and in case proper and economical crushing arrange- 
ment can be worked out, all the material will be roasted 
and sent to reverberatories, practically disusing the 
blast-furnace department. During 1918 376 blast-fur- 
nace-days smelted 313,695 tons of dry charge, compared 
to 602,272 dry tons treated in 1065 reverberatory-fur- 
nace-days. Header flues for the latter furnaces were 
rebuilt of refractory brick to larger dimension, directly 
increasing the smelting capacity 40 per cent. Some 
blast-furnace jackets in continuous service since June, 
1913, were replaced owing to corrosion of the water sur- 
faces, the inner face exposed to the heat showing very 
little wear. 

New Cornelia Copper Co.—This company has com- 
pleted its first full calendar year as a producer of cop- 
per. During this year all bonds were converted into 
stock, the greater part of the indebtedness liquidated, 
and a first dividend of 25c. per share paid. Production 
was as follows: 

21,264,642 


19,990,666 
4,694,831 


Electrolytic cathodes 
Cement copper 
Copper in ore shipped 


Total 45,950,139 


Operating and general expenses, freight, refining, 
selling, taxes, interest and depreciation amount to $7,- 
490,000, a total of nearly 16c. per pound. Apparently 
about 13,000,000 Ib. of this copper was on hand at the 
end of the year, or more than a quarter’s output, so 
operations were curtailed to 60 per cent of capacity on 
Feb. 1, 1919. In order to increase the plant to a monthly 
production in excess of the 3,000,000 originally designed, 
a fourth motor-generator set for electrolytic power is 
being installed. a fifth unit of 3 Symons disc crushers 
added to the fine crushing plant, the SO, reduction ca- 
pacity doubled by the addition of two large towers. 
Nearly 1 lb. of copper per ton was saved by giving the 
leached ore five instead of four wash-waters. It is 
anticipated that the mine will be able to produce 5000 
tons daily of sulphide ore (1.6 per cent copper) within 
three years. Consequently $160,000 was appropriated 
for a 500-ton test mill to determine largely the proper 
method of grinding the ore and the correct flotation 
practice. This mill is now nearing completion. “The 
operation of the New Cornelia Co-operative Mercantile 
Co. was very successful. A discount of 15 per cent on 
purchases for the year was paid to 773 employees.” 

American Smelting and Refining Co.—This company 
was able to accumulate earnings applicable to dividends 
of $7,700,000 despite the pessimistic statement of Pres- 
ident Daniel Guggenheim in the preceding report that 
“By these two governmental actions, first, by reducing 
the value of our product, and, second, by constantly in- 
creasing our cost, this great corporation .. . is 
having its ability to pay a fair return to its stockholders 
seriously jeopardized.” The report for 1918 further 
recites that during the last three years nearly $20,000,- 
000 has been expended for new property and construc- 
tion in addition to renewal of absolescent construction, 
the cost of metals carried has increased over $17,000,- 
000, and the demand on excess cash resources further 
increased to a total of over $42,000,000 by Liberty Bond 
holdings, all of which have been met without necessity 
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of borrowing. The board of directors may thus be par- 
doned their justifiable pride in their conservative man- 
agement. “A comparison of the condition of the com- 
pany in 1902 and of the two companies [A. S. & R. Co. 
and American Smelters Securities Co.] will be instruc- 
tive, the figures given in the following table being ap- 
proximate only: 


1902 1918 Increase, 

; Per Cent 
Quick assets $18,000,000 $50,000,000 175 
Profit and loss account : 2,900,000 27,000,000 816 
Annual turnover 82,000,000 390,000,000 372 


Further quoting from the report, “The most discour- 
aging condition during the war years has been the great 
increase in our costs of smelting and refining, while the 
company was without power to correspondingly increase 
the charges to the mines for doing this work. But these 
costs are already considerably decreased, and although 
pre-war costs may never be realized again, the board 
does expect that pre-war profits per ton of ore smelted 
will be obtained as soon as normal business is resumed.” 

Inspiration Consol dated Copper Co.—Successful op- 
erations continued despite a shortage of labor and a 


corresponding decrease in its efficiency; comparative 
mill statistics are as follows: 


1916 1917 1918 
Tons milled : 5,316,350 3,891,075 5,110,101 
Average rate per section , 897.8 936.7 "956 
Mill feed, per cent copper 1.548 1.388 1.361 
Mill tailings 0.397 0.355 0.380 
Flotation concentrates, per cent copper... 37.50 35.57 35. 26 
Sulphide recovery, per cent 90.95 89.73 88.51 
Gallons water per ton ore ; 226 348 310 
Ball consumption, lb 1.76 1.82 1.82 
Flotation oils per ton, Ib , 1. 287 1.32 1.35 


Nipissing Mines Co., Ltd.—High-gradeores have been 
treated for seven years by an amalgamation process 
using large quantities of mercury. The war-time in- 
crease in price from about $35 to $130 made this process 
so expensive that it was decided to rely upon cyaniding 
alone, after giving the ore a preliminary treatment 
with bleaching powder in the tube mill. The necessary 
apparatus for this change was installed in the low-grade 
mill, and the high-grade mill shut down about the 
middle of the year, but will probably be revived as soon 
as the price of supplies justifies the step. In the low- 
grade mill at present the ore is crushed by stamps in 
cyanide solution and sent to the roughing tables with- 
out classification. The tailing from the tables is clas- 
sified, the sand being recrushed in tube mills, and the 
undersize sent to the fine sand tables. The tube mill 
discharge is returned to the classifier, while the tailing 
from the fine sand tables is cyanided. By this method 
48 per cent of the silver is recovered in the form of a 
concentrate, 40 per cent as precipitate from the cyanide 
plant, and 12 per cent is lost. The concentrate is re- 
treated in the high-grade mill with high-grade ore, and 
the precipitate from both treatments is sent to the 
refinery, where it is converted into bullion. This proc- 
ess can give a better extraction at a lower cost than can 
be obtained by cyanide alone on the present quality of 
ore, due consideration being given for the value of the 
cobalt in the concentrate. 


United States Smelting, Refining & Mining Co.— 
Operations in Mexico appeared to have run on a normal 
basis, the two mills at Real del Monte and Pachuca 
having treated 690,000 tons of ore. This tonnage will 
be increased to about 80,000 tons per month on com- 
pletion of additions now under construction. In Utah, 
on account of the abnormally large ore supply available 
at the Midvale plant, it was found advisable to enlarge 
the installation by one blast-furnace. For a short time 
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all seven of these furnaces were in operation, but for 
the remainder of the year one or two of them were down. 
The zinc operations were not so successful, since a fail- 
ure in the gas supply caused the closing down of the 
Checotah smelter early in the summer. The Mammoth 
smelter at Kennett, Cal., operated throughout the year 
at capacity, in spite of difficult conditions in labor and 
material supply. Experiments have continued on the 
new electrolytic zinc process, but production cannot 
be expected until more favorable market conditions oc- 
cur. Construction of the surface plant at Sunnyside 
was completed, and the mill gave promise of fulfilling 
all expectations. This plant was seriously damaged by 
fire within the past few weeks, however. 

Consolidated Arizona Smelting Co.—A program of 
reconstruction started four years ago was practically 
brought to completion during 1918 with results in 
operation fully justifying preliminary estimates. For 
instance, the new roadster plant and its accessories, 
costing a total of about $300,000, has saved approxi- 
mately $100,000 in improved metallic extraction during 
the first year, in addition to an operating economy of 
about $150,000. There is apparently little justification 
in maintaining antiquated departments when a modern 
design nearly pays for itself in 12 months. Improve- 
ments in reverberatory smelting have increased the 
capacity to a point where blast-furnace smelting had 
been discontinued, and notwithstanding large increases 
in cost of labor and supplies (especially fuel oil) and 
a corresponding increase in mining and milling costs, 
copper was produced in 1918 for 14.683c. per lb. as 
against 14.98c. in 1917. 


Phelps-Dodge Corporation—The following is a tabu- 
lation of the milling data contained in the last annual 
report: 


Moctezuma Burro Mountain Morenci 


Dry ore milled, tons... itees ey Ko at n> 
Copper content...... ‘ . t 0 
Tallings............ 0.627% 0.630% 0.51% 
Extraction........ pia ee 85.6% 70.2% 76.2% 

Gallons fresh water per ton......... 666 . errr 
Kw.-hr. per ton. ... inners 12.54 0.96 = —«=§ aesess 


At Burro Mountain the proportion of sulphide copper 
in the ore decreased to 1.65 per cent, which caused a 
slight drop in sulphide in tailings to 0.44 per cent. Ex- 
tensive experimental work has developed the fact that 
fine grinding in closed circuit, more flotation units and 
additional tables below flotation will increase this 
extraction, and plans are being drawn up for a corre- 
sponding revision in the flow sheet. 

Stripping operations on Sacramento Hill (Bisbee 
District) have been about 30 per cent completed, and 
at the present rate a daily production of 4000 tons of 
ore can be maintained within 18 months. The new 
concentrator for this service was designed under direc- 
tion of H. Kenyon Burch, but its construction has been 
postponed until market conditions are more favorable. 





Fall Meeting of the American Electro- 
chemical Society 


The next meeting of the American Electrochemical 
Society will be held in Chicago, Sept. 23 to 25 inclu- 
sive, during the week of the National Exposition of 
Chemical Industries. This Middle West meeting in 
coniunction with the Exposition affords a combination 
of circumstances which will undoubtedly bring a large 
attendance. Work on the program is actively under 
way by the officers of the Society and a symposium 
on catalysis is being arranged as a special feature. 








June 15, 1919 CHEMICAL AND 


Electric Power Production 


HE following table is based on a report issued by 

the Geological Survey for the month of February, 
1919. Returns were received from 3150 electric power 
plants engaged in public service, including central sta- 
tions, electric railways and certain other plants the out- 
put of which contributes to the public supply. As 
these returns represent 85 per cent of the total capac- 
ity, estimates of output were made from available in- 
formation for those plants which did not make returns 
or which were unable to furnish the data requested. 


ELECTRIC POWER PRODUCTION MONTH OF FEBRUARY, 1919 
Kw.-Hr 
Capacity, Produced 

Cw. By Water-Power By Fuels 

165,688 12,939 

91,363 16,395 

32,358 6,275 

852,956 38,295 

131,027 

252,130 

20,617 

66,450 

59,304 

214,250 

115,439 

804,329 

319,348 

291,635 

156,114 

104,889 

52,639 

92,927 

128,879 

748,698 

476,913 

292,935 

34,315 

291,170 

237,476 

90,462 

10,630 

47,938 


Thousands of 


Alabama 

Arizona 

Arkansas 

California. . 
Colorado 
Connecticut 
Delaware 

District of Columbia 
Florida 

Georgia 

Idaho. . 

[llinois 

Indiana 

lowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 343,214 
New Mexico 12,830 
New York 1,836,029 
North Carolina 172,217 
North Dakota 20,939 
Ohio 829,161 
Oklahoma 68,013 
Oregon 112,008 
Pennsylvania , 132,174 
Rhode Island 159,175 
South Carolina 195,192 
South Dakota 34,449 
Tennessee : 170,272 
Texas 202,101 
Utah 76,832 
Vermont 86,071 
Virginia 186,150 
Washington 275,802 
West Virginia 187,556 
Wisconsin 351,215 
Wyoming. . 21,031 


Total 


Combined total 


12,665,309 1,220,972 

The power produced by fuels (1,879,182,000 kw.-hr.) 
resulted from the combustion of 3,007,815 short tons of 
coal, 662,770 bbl. of petroleum and derivatives and 
1,693,401,000 cu.ft. of natural gas. 





Dedication of New Bureau of Mines Laboratories 


The Bureau of Mines announces that during the week 
of Sept. 29 the new million dollar laboratories and work- 
shops in Pittsburgh, Pa., will be formally dedicated. 
High officials of the Government, together with the 
Governors of the principal mining States and the leaders 
in the mining industries and miners’ organizations, will 
be present to take part in the dedicatory ceremonies. A 
feature of the dedication will be a great national 
Safety-First meet, teams of miners from all over the 
country competing for cups and medals. There will be 
contests in rescue work and in first aid to the injured, 
and as there is immense rivalry between the teams of 
the different mining companies, it is expected that these 
contests will take at least two days for decision. On 
Sept. 30 the elimination contests will begin at Forbes 
Field in Pittsburgh and will continue until only the 
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winning teams are left for the final championship con- 
tests, which will take place on Oct. 1 immediately after 
the elimination trials are completed. 

The different laboratories of the bureau have been 
completely equipped for the investigation of the various 
problems relating not only to greater safety, but also 
to greater efficiency in the mining and metallurgical in- 
dustries. Visitors will be invited to the electrical and 
mechanical workshops and laboratories of the bureau 
and also to the petroleum, gas and coal laboratories, 
the testing gallery of the mine safety section, and the in- 
dustrial gas-mask division. Another point of interest 
will be the experimental mine of the bureau at Bruceton, 
Pa., twelve miles from Pittsburgh, where an actual ex- 
plosion of coal dust in the mine will be staged for the 
benefit of those attending. At the experiment station 
there is also to be shown a complete exhibit representing 
the mining and metallurgical industries of the country. 





April Imports and Exports 


The Bureau of Foreign and Domestic Commerce of 
the Department of Commerce reports for April, 1919: 


DOMESTIC EXPORTS OF CAUSTIC SODA AND SODA ASH FROM 
U. 8. TO ALL COUNTRIES 
—CausticSoda— — 
Countries Lb. ; Lb. 
91,212 
1,026,560 


Soda Ash ~ 

Value 

Belgium 

Denmark 

France 760 

Greece 129,366 

Iceland and Faroe Islands 550 

Norway 168,925 

Spain 357,462 

Sweden 

British Honduras 

Canada 

Costa Rica 

Gautemala 

Honduras 

Nicaragua eenn 

Panama aan x 760 

Salvador 1,127 

Mexico 2,415,071 480,261 

Newfoundland and Labrador..... . bas 1,488 

Trinidad and Tobago 10,700 400 

Other British West Indies (exc 
Jamaica and Barbados) 

Cuba ‘ 

Dutch West Indies 

French West Indies — ; 724 

Dominican Republic war 

Argentina 

Brazil 

Chile 

Colombia 

Ecuador 

Peru 

Uruguay 

Venezuela 

China 

British India 

Dutch East Indies. 

Hongkong 

Japan 

Australia 

New Zealand 

Philippine Islands 

British West Africa 


Total 


$22,873 
6 
98,124 


439,606 
95 


631,149 4,387,736 


200,025 
91000 


3,200 


232,247 
13,590 


360 
1,098,409 


21,000 


1,200 


48,125 
22,395 
72,000 
24,144 


1,000 
1,300 
8,967,270 $364,491 5,960,699 $153,329 
IMPORTS INTO AND DOMESTIC EXPORTS FROM 
TOTALS ONLY OF COPPER 
Exports 


THE U. 8. BY 


Tons Lb 
Copper ore.... ’ bbe 
Concentrate 8, * matte and re. egulus . 
Pigs, ingots, plates, wire, etc., unrefined bl: ack, 

blister and converter copper 

Refined copper in ingots, bars or other forms... 
Composition, metal, depeveih chief value... . 
Old and scrap wan ear 
Pipes and ion. 
Plates and sheets 
Wire, except insulated 
All other manufactures of 


$3,019,456 
29,319 
19,608 
230,739 
391,917 
975,230 
229,100 


17,841,731 
90,125 
118,084 
574,149 


1,299,224 
3,310,788 


Lb. “F Value 
4,998,467 $978,436 
2,374,639 374,240 
2,400,549 443,899 


22,781,489 


Copper ore 

Concentrates 

Matte and regulus, coarse metal and cement. 

Manufactures of unrefined black blister and con- 
terter copper in bars, pigs or other forms. . 

Refined copper in bars, plates, rods or other 
forms 

Old and clippings for remanufacture... 

Composition metals, ¢ ~pper chief value 


4,359,543 


556,305 83,445 
175,604 22,953 
2,323 282 
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Alloy Steels for Helmets and Armor 





Notes on Steels of Various Compositions and of High Penetrative Resistance Used for Protective 
Purposes by the American Army—Details of Electric-Furnace and Rolling-Mill 
Practice Are Presented 


By JOHN 





prominent Pittsburgh District steel company was 

asked to produce sheet metals for helmets, the 
principal specification being that a sheet 0.035 in. thick 
(20 gage) should withstand a .44 Colt bullet with a 
muzzle velocity of 840 ft. per sec. at a distance of 10 
ft., point blank impact. This was successfully met— 
ballistic tests of this sort denting the finished helmet 
over a roughly circular spot of 34 in. diameter to a 
depth of perhaps one-half inch. 

To produce such metal, experiments were first per- 
formed upon manganese-vanadium steel produced by the 
steel company in its own furnaces, and with the fol- 
lowing chemical composition: 


| “promi in America’s participation in the war, a 


© ccccocsuscbesbdvencs efebesccssseses 0.40 to 0.50 
SN ins ves eed Gwrdes dren wees enna weeeee 0.80 to 1.00 
W ccoscensesbicnetvdescevensoeseoten 0.20 


(Silicon, sulphur and phosphorus normal.) Indifferent 
results attended these efforts, and no helmets were pro- 
duced of this analysis; seemingly some other alloying 
element was needed, or else the relative proportion of 
those used was not exactly right. 


HADFIELD’S MANGANESE STEEL 


Slabs of Hadfield’s manganese steel (C, 1 per cent; 
Mn, 12 to 13 per cent) were then procured from an out- 
side manufacturer and sufficient sheets produced to 
make about 25,000 helmets. Production was slow and 
uncertain for a variety of causes, however, and this par- 
ticular material was abandoned as non-commercial. In 
the first place the slabs were made from converter steel, 
and differed widely in quality—a very considerable 
quantity was returned to the maker as worthless. As 
received at the rolling mills, the slabs had been quenched 
from 1800 deg. F., after which this manganese steel 
could be readily rolled in ordinary mills with the heat 
treatment usually given mild steel. However, as the 
slab was reduced there was a marked tendency for the 
edges and corners to curl up, so that when it was neces- 
sary to pair two of them together for the final passes, 
the sheets could not be readily matched. This fact alone 
was sufficient to start a search for more workable ma- 
terial. A peculiar characteristic of quenched Hadfield’s 
steel is that it shears easily but cannot be cut with ordi- 
nary lathe tools or drills. While it can be pressed cold, 
a limit to such working is soon reached, since it hardens 
progressively after continued cold work. 


ARMOR OF NICKEL-MANGANESE STEEL 


A nickel-manganese steel was then produced in quan- 
tity in a 6-ton Heroult furnace, a unit of the steel com- 
pany’s equipment, from which 106,000 helmets were 
successfully made without a single rejection. The anal- 
ysis follows: 


A. COYLE 
rrr error ree ..037 to 0.47 per cent 
MD as tc Abe gle G aide won wae 0.95 to 105 “ “ 
Perr ee re ee ee 2.00 is 
TU eee to he gh catia toca fant tate 0.15 to 0.25 “ “ 
seer tacth te actdaiing anatlee Waa ke le 0.15 to 0.25 “ “ 
RP ere fie *e oy RP Sey 0.02 max. eae 
RE ee ere” 0.02 max. sees 


This material worked very readily—the product after 
annealing being a dead-soft sheet which could be bent 
flat upon itself in any direction without sign of frac- 
ture. No difficulty was experienced in the sheet mills 
when following the usual mild-steel practice; the final 
workable annealing was done in pots at 1700 deg. F. 
for 10 hours, cooling in the furnace requiring 14 hours 
to reach 60 deg. F. In such condition the sheets could 
be readily straightened and trimmed after ordinary 
methods. 

An Indiana enameling and stamping company shaped 
the helmets to pattern provided by the Government. 
Originally it was intended to do this in four opera- 
tions, each separated by an annealing in a continuous 
furnace some 26 ft. long, heated by side gas-burners to a 
degree just below recalescence. Passage through this fur- 
nace required 3 min., and such treatment apparently re- 
lieved any cold-working strains entirely. About 2000 
helmets were made in this manner, when experiments 
demonstrated that the entire shaping could be done in 
one draw without endangering the impact resistance of 
the tinished helmet. The balance were made in that 
manner, therefore, the annealing for strain described 
above being followed by oil quenching from 1500 deg. 
F., and drawing in oil at 450 deg. F., which practice pro- 
duced a satisfactory helmet. Another contractor ruined 
a few of these helmets by a little heat during a sand- 
ing and baking operation, but this practice was soon 
remedied. 

With the problem of commercial production of hel- 
mets solved, attention was next turned to an armor 
required by the army, which, when 0.175 in. thick, would 
resist penetration by a copper covered bullet from a 
Springfield rifle (muzzle velocity 2140 ft. per sec., range 
50 yd.). Some of this specification was produced from 
metal with the analysis first given—that is, 0.45 carbon, 
0.90 manganese and 0.20 vanadium—but apparently a 
little variation in the chemica! composition had a dis- 
proportionate effect on the ballistic results. After trials 
it seemed that higher manganese acted somewhat as a 
stabilizer, and the following analysis was adopted: 


FP cana te bale eae 0.37 to 0.47 

Se... chde cleus udeees Chee 0.95 to 1.05 

Bedi Feiss bless dave ces 1.85 to 2.15 

TD ~ wave. UStd 0 ERMA. Cee 0.15 (as a scavenger) 
OO sien: or Diteihy wah eat hernia 015 to 0.25 

EER Riek tee 002 max 

= 6akbune een’ rehan ae 0.02 max 


Such material appeared satisfactory from many angles 
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and its quantity production was under way upon the 
termination of hostilities; in all 9000 tons were made 
by the company in question. 


MELTING IN ELECTRIC FURNACES 


As noted, the bulk of this special sheet was made in a 
6-ton Heroult electric furnace, which is an ideal pro- 
ducing unit for making ferrous alloys of highest purity. 
Owing to the pressing demand, an available crucible 
furnace was also utilized, 24 pots of melted steel and 
one-half pot of liquid ferromanganese were mixed in a 
pre-heated ladle before casting into ingots. This was 
merely an expedient, however, since nearly all of this 
special metal was made in an electric furnace, a brief 
description of whose operation may therefore be of in- 
terest. 

Assuming that the furnace has been fettled after a 
previous heat, solid charge is placed through the side 
doors with all possible speed, some 45 min. being re- 
quired at the best. The load consists of approximately: 

1700 lb. wash metal (low-phosporus pig with 34 
per cent C) 

6000 Ib. low-phosphorus steel scrap 

5200 Ib. commercial mill-scrap 
A varying quantity of ferromanganese 
A varying quantity of nickel, 98 per cent pure 
300 lb. lime 

45 lb. fluorspar 


A 110-volt current is then switched on, the doors 
closed and melting proceeds. Surges of current in cold 
charged metals are more than considerable, giving up to 
10,090 amperes momentarily, but the bath settles to 
quietness in 30 min. at most. Various systems of elec- 
trode regulation have been tried, each of which produces 
various results, more or less acceptable. From the time 
of cessation of surging current due to cold charges, 
melting requires about 2 hr. 45 min., during which 
time certain reactions are taking place in the metal, so 
that when the bath is completely fluid, the charge which 
originally totaled 1.04 carbon, 0.17 silicon, 0.045 phos- 
phorus and 0.035 sulphur, has been reduced to 0.34 car- 
bon, 0.035 phosphorus, 0.04 silicon and 0.030 sulphur. 


DEPHOSPHORIZATION 


Dephosphorization then proceeds to completion in a 
bath of moderate temperature in about 45 min. Dur- 
ing this period the current consumption is well bal- 
anced on the three electrical phases, and while the 
current input is at maximum of about 450 kw. per 
phase, the just-melted metal, of course, takes up the 
heat gradually, and it is during this increase in tem- 
perature that the phosphorus is eliminated. When the 
temperature rises till the optical color appears, which is 
a white heat above pale yellow, dephosphorization 
ceases, 

Temperature in the furnace is controlled by the eye 
of an experienced melter combined with his knowledge 
of the influence of electrical input—a method leaving 
much to the “personal equation” and capable of large 
improvement. Unfortunately, however, pyrometric 
science has not yet solved the problems presented by the 
electric furnace. Its heat is derived from radiation 
from an intensely hot arc, and consequently the in- 
terior is far from the black body condition demanded by 
optical pyrometers, while the presence of oxides or car- 
bon films on the slags changes the emissivity factor of 
the bath continually. The best indication of a furnace’s 
performance during the dephosphorization stage yet 
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found and practiced is a continuance of the ancient slag 


test—a button of slag after quenching exhibits a pecu- 


liar black color and rather indescribable luster, which 
when recognized is a sign of good work. This physical 
indication is immediately confirmed by rapid chemical 
analysis, which is constantly the furnace operator’s 
guardian angel. 

When dephosphorization is complete, the metal will 
have the following approximate composition: 


Pucststiadtgawts rade evebenecerasey 0.300 per cent 
RE ere err eo ere 0.050 

OCT PEC eT ee ee Te ere ae - * 
PRS er eee rrr ere re 0.026 “ “ 


The furnace is then tilted slightly and the slag care- 
fully and completely skimmed off through the tapping 
spout with the aid of wood and metal rakes. Here a 
word about furnace lines may be apropos. It is well 





Electrode 
N2/ 





Line attonned 
“Cy. 








Ogu Brick 





FIG. 1. SKETCH OF HEARTH OF ELECTRIC FURNACE 


(SECTION THROUGH SIDE WALLS) 


known that if any phosphorus-bearing slag or other ma- 
terial remains in the furnace, the phosphorus will re- 
enter the metal at the high temperature reached dur- 
ing desulphurizing, yet little attention in many so-called 
furnace “designs” is given to the practical problem of 
making all parts of the bath and banks easily accessible 
to the skimmer. Thus, an ordinary Heroult furnace 
may have side walls built somewhat similar to those 
shown at a in the accompanying sketch (Fig. 1). It 
is readily seen that the little bay formed between charg- 
ing door and spout is almost inaccessible to the skim- 
mer, and little shelflike crusts of slag are liable to re- 
main in this relatively cool part of the furnace, sub- 
merged slightly in the metal. with disastrous results 
to the final analysis. Proper attention to banking up 
the side walls with granular fettling may bring them 
out to the line shown at b, but normally the best that 
can be continually maintained in commercial practice 
would be some intermediate and rather unsatisfactory 
mean position such as c 


DESULPHURIZATION 


After the skimming operation, which requires about 
15 min., the doors are opened long enough to charge in 
a few shovelfuls of ingredients for the carbide slag. 
This is composed primarily of lime, fluorspar and 
crushed coke, with a little washed silica sand (free from 
alumina) added to intensify the deoxidation necessary 
to the proper desulphurizing action of carbide. Desul- 
phurization requires between 60 and 90 min. at a very 
high temperature. After charging and superheating 
this slag, the current is reduced to about 80 per cent 
of maximum input, so that the are may disturb the 
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bath as little as possible, since the desulphurizing slags 
act best after rabbling in, under quiescent mass con- 
ditions. 

As before, the best quick indication of the desul- 
phurization progress is had by eye examination of slag 
tests—a proper slag should be pure white above gray, 
and the quenched piece should give a clear odor of 
acetylene, indicating the presence of carbide. Such 
slags need constant attention, building them up as nec- 
essary by further additions of their ingredients. Little 
if any of the pulverized coke enters the metal bath as 
such to influence its carbon content, since it floats on 
top the slag layer and continually forms the calcium car- 
bide required for desulphurization. 

During this stage the metal is sampled at short inter- 
vals and a series of chemical analyses indicate the 
course of the carbon and manganese elimination. Pre- 
liminary nickel assays are also made, although little 
trouble is experienced with this element—practically 
100 per cent recovery of the metal charged at any stage 
is had. Indeed, it may be remarked in passing that al- 
loying elements (other than deoxidizers and scaven- 
gers) may be recovered almost quantitatively by proper 
attention to melting practice and by protecting with 
high-lime slags. Even tungsten can be retained in re- 
melting tool scrap if high temperatures are used. An 
exception to this statement is chromium, which slags 
readily. Of course, a large loss in manganese is to be 
expected—only about one-half of that added as ferro 
remains in the metal. 

When desulphurization has proceeded well toward 
completion (final metal should contain but 0.015 to 
0.020 per cent), the proper ferros are added to produce 
a correct alloy, and very hot metal quickly poured, al- 
lowed to stand in the ladle only long enough for the 
slag to liquate, and then poured into ingot molds. The 
ingots themselves are 8 in. by 14 in. in cross-section, 
and are cast in metal molds, split longitudinally and 
with the usual side lugs for clamping the halves to- 
gether. A short rectangular sinkhead is placed on the 
mold, which is top-poured in about 50 seconds. As 
soon as a sufficiently strong skin has chilled on the hot 
ingot the molds are opened so that during subsequent 
cooling there may be no strains in the ingot from the 
shrinkage in length, top to bottom. 

The teeming ladle retains no skull of any sort, a 
characteristic of hot electric-furnace metal, quickly cast. 
This is one of the main points of difference in open- 
hearth and electric steel—the former requires a fairly 
high silicon (0.20 to 0.35 per cent) to quiet the meta! 
over a slow pouring period. Electric steel should be 
quiet in the furnace before tapping; silicon in it at 
0.06 to 0.07 produces metal with higher physical char- 
acteristics than at the open-hearth minimum, and even 
this low amount is only used to produce a homogeneous 
metal by reducing a tendency toward segregation. 

After pouring the bath, the furnace doors are opened 
and the lining repaired by fettling through the side 
doors. For this work a patented refractory—double 
calcined dolomite sold under various trade names—gives 
good satisfaction. It is banked up against the side 
walls in the ordinary manner, an especially large amount 
being required at the rear wall around No. 1 electrode, 
the hottest part of the furnace. 

One may here remark about the present exorbitant 
cost of refractories in the making of highest grade 
electric steels. Whereas the refractory cost early in 
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1917 amounted to about $1.25 per ton, late in 1918, by 
the combined action of increase in price and decrease in 
quality, the cost had jumped to $5.50. Electric-furnace 
men will therefore naturally welcome a return to pre- 
war conditions among the refractory makers. 

Technical and trade literature often bears the state- 
ment that electric steel of the nature described in this 
article can be marketed in commercial quantities at a 
small differential over open-hearth. This is not true. 
The differential required today is no less than $25 per 
ton. With the stabilization of public service electrical 
supply and other industrial conditions, this spread will 
be narrowed, but at present even a greater increase in 
price is needed and is actually justified by the improved 
service of electric over open-hearth steel. This will be- 
come increasingly apparent as engineers fix their minds 
upon cost per year or cost per unit of service rather 
than upon first cost. 

To recapitulate, the time required for one heat may 
be tabulated approximately as: 


CE. ve cerid van des ae dineesenes 45 min. 
ee cee See kasd e shee Seen 2 hr. 45 min. 
Dephosphoring ...........+--+-++++ 45 min. 
i a. coh cemaes ob ee SOK. 15 min. 
RED ovccvceccstceseneeen 1 hr. 15 min. 
Pouring and fettling ............... 15 min. 

DT tikdlekuesedeseeeus iene 6 hr. 


Thus about four heats are produced from cold scrap 
every 24 hours at a current consumption of from 750 
to 825 kw.-hr. per ton. Always bear in mind, however, 
that this figure is for a ton of high-grade steel poured. 
Common remelted steels or non-purified melts of in- 
constant composition take less current and give cor- 
respondingly less perfect results. The time of refining 
is materially increased by the necessity of making 
several chemical analyses during the last stages, especi- 
ally if the furnace is to be caught and poured as the 
carbon or manganese is coming down. Otherwise the 
bath may be built up in the last stages to any desired 
composition. In this, metallurgical practice is not ma- 
terially different from standardized open-hearth manip- 
ulation. 


Pittsburgh, Pa. 





Chemists’ Club Scholarships 

The announcement is made by the scholarships 
committee of the Chemists’ Club of New York, that 
the Bloede and the Hoffmann scholarships will be 
awarded for the academic year 1919-1920. These 
scholarships were founded by Dr. Victor G. Bloede 
of Baltimore, and Mr. William F. Hoffmann of New- 
ark, with the object of giving financial assistance to 
deserving young men to obtain an education in the 
field of industrial chemistry or chemical engineering. 

These scholarships will be open to properly quali- 
fied applicants without restriction as to residence, and 
may be effective at any institution in the United States 
designated or approved by the scholarships committee. 

Applicants must, as a minimum qualification, have 
completed a satisfactory high school training involv- 
ing substantial work in elementary chemistry, physics 
and mathematics, and present a certificate showing 
that they have passed the entrance examination re- 
quirements of the college entrance examination board 
or its equivalent. 

All inquiries should be addressed to the Scholar- 
ships Committee, Chemists’ Club, 52 E. 4ist St., N. Y. 
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Nodulizing Flotation Concentrates in 
a Rotary Kiln With Powdered Coal 


By ROBERT M. DRAPER 


HE rotary kiln has long been used in the cement 
industry, but only recently has it been utilized in the 
metallurgy of copper. 

In September, 1912, a small 60-ft. kiln was installed 
at the plant of the United States Metals Refining Co. at 
Chrome, N. J., for the purpose of nodulizing a large ac- 
cumulation of flue dust. The kiln proved a success from 
the start, and after the accumulated flue dust was used 
up, flotation concentrates were nodulized into a very 
satisfactory blast-furnace product. Several years later 
kilns were installed at Braden and operated very suc- 
cessfully on flotation concentrates. Both of these in- 
stallations used fuel oil and at the time considerable 
doubt was expressed whether the operation would be 
successful with powdered coal on account of the low 
temperature required. 

In 1917 the Canada Copper Corporation, Ltd., in de- 
veloping its large low grade copper property at Copper 
Mountain, British Columbia, found that it was going to 
have a large amount of high grade flotation concentrates 
to sell and came to the conclusion that perhaps nodu- 
lizing would be of advantage. Oil for fuel was out of the 
question, and as there was a cement kiln in the vicinity 
of the mine with all the facilities for pulverizing the 
coal, it was decided to try some experiments with this 
equipment. 

Two MAIN PROBLEMS 


There were two main problems: First, to put the 
flotation concentrates in shape physically for the blast- 
furnace and second, to retain as much of the sulphur as 
possible. The kiln used was the usual type in cement 
practice, 125 ft. long and 7 ft. diameter inside of the 
brick work, and was in very good shape. The coal dust 
machinery was designed to furnish a much larger vol- 
ume than was necessary for nodulizing flotation concen- 
trates, but could be regulated fairly satisfactorily by 
means of a slide in the discharge pipe. 

The method in use for feeding the concentrates into 
the kiln at Chrome had been by a screw conveyor, but 
this had not proved entirely satisfactory owing to chok- 
ing the conveyor, and we decided to try hoisting the con- 
centrates up to the feed end of the kiln by a bucket 
elevator and chuting them down into the kiln through a 
pipe. Owing to the original design of the plant a slope 
of 60 deg. was all that could be obtained for this pipe 
and we had more or less trouble with choking. It re- 
quired a man constantly to poke the concentrates down 
the pipe, while the bucket elevator also gave trouble 
with choking. 


THREE FLOTATION CONCENTRATES USED 


For the experiments three different kinds of flota- 
tion concentrates were used: Highland: Valley flota- 
tion concentrates, Highland Valley table concentrates, 
and Copper Mountain concentrates. Assays were as 


follows: 

Cu SiO, Fe CaO 8 
Highland Valley flotation concentrates 19.25 19.2 18.7 2.0 18.0 
Highland Valley table concentrates.... 21.65 19.0 25.1 1.7 19.0 
Copper Mountain concentrates... .... 26.57 20.0 15.8 3.9 18.7 


The copper was present in all three ores principally as 
bornite and chalcopyrite. ' 
To retain as large a percentage of sulphur as possible 
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several different schemes were tried. A spray pipe was 
run down into the feed end of the kiln for a distance of 
6 ft. and a spray of water used to keep the concentrates 
as wet as possible so they would not have a chance to 
roast before reaching the nodulizing zone. The dis- 
charge end of the kiln was kept as nearly hermetically 
sealed as possible to prevent the entrance of air, but it 
was found extremely difficult to obtain this condition. 
A damper was placed in the stack and kept open just 
sufficiently to permit the gases to escape while keeping 
the kiln full of the fumes from the concentrates at all 
times. We found no trouble in regulating this damper 
so that a small amount of fume backed out of the feed 
end of the kiln at all times but at no time in sufficient 
quantity as to be obnoxious. 


BEST METHOD Not DETERMINED 


The amount of material to experiment with was not 
sufficient to determine which of these methods was the 
most satisfactory, but I am inclined to believe the damper 
in the stack is much the more efficient, as there can 
be very little tendency to draw air into a kiln that is so 
choked that fumes back up at both ends. Hermetically 
sealing the discharge end would of course give the same 
result, but this is very hard to do in actual practice. 

How much good the spray pipe at the feed end ac- 
complished I do not know, but I believe it would have 
an important bearing in reducing the dust losses. 

No trouble was experienced from the start in making 
a very satisfactory nodule from a physical standpoint, 
the majority varying from + to 4 in. in diameter, and 
hard enough to withstand quite a sharp blow with 
the hammer. 


ANALYSIS OF SAMPLES 
] 


Careful samples of all tests were taken and sent to 
the smelter at Greenwood for analysis. These samples 
showed that we were retaining 70 to 80 per cent of the 
original sulphur. In one case when the nodules were 
giving off dense fumes of sulphur as they were dis- 
charged from the kiln the sample was split and half al- 
lowed to cool slowly in the air and half plunged imme- 
diately into water. The sample that was air cooled 
showed practically as much sulphur as that cooled in the 
water. This fact is important, as the nodules show a 
decided tendency to break up if cooled with water, but 
they could be readily cooled by passing them along a re- 
volving cylinder. 

The coal used was from mines in the vicinity—a rather 
poor bituminous coal carrying 20 per cent ash. No 
trouble was experienced in keeping the coal ignited, in 
fact several times after an hour’s shut-down the coal 
was turned on and ignited without extra fuel of any sort. 

We found no difficulty in nodulizing five tons of con- 
centrates per hour with a coal ratio of 1 to 15. 

The action all the way through was very similar to 
nodulizing with fuel oil. No trouble was experienced 
from the formation of accretions upon the walls of the 
kiln, and those that did form were within 12 or 15 ft. of 
the discharge end of the kiln, where they could be easily 
reached and barred off. There did not seem to be any ex- 
cessive dust losses. Only 2 per cent of the amount fed 
settled in the chamber at the base of the stack, and the 
stack itself at no time gave any indications of excessive 
losses. There is no doubt in my mind that nodulizing 


in the rotary kiln with powdered coal will be as success- 


ful as in installations using fuel oil. 
Southboro, Mass. 
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Degree of Plastic Deformation—Temperature and Time of Anneal—Rate of Heating Through the 
Germinative Temperature—Size and Uniformity of the Grains Prior to the 
Plastic Deformation—Potential Possibilities of Rolled Metal 


By ARTHUR PHILLIPS* ann GEORGE C. GERNER* 





NE of the first papers’ to deal with the char- 
(_) series of recrystallization and grain growth 

of cold-worked alpha brass on annealing pointed 
out that different degrees of plastic deformation ma- 
terially affected the initial temperature of visible re- 
crystallization and also the size of the recrystallized 
grains. Later writers, notably Jeffries’ and Howe’, ir 
discussing this paper, have presented what seem to be 
the main factors having a controlling influence over 
the mechanism of recrystallization and grain growth of 
pure metals and solid solutions. 

It may not be out of place to review briefly the prin- 
cipal variables which have a pronounced effect on the 
mechanical properties and microstructure of commer- 
cial alpha brass on anneal subsequent to cold-reduction. 


1. DEGREE OF PLASTIC DEFORMATION 


In a paper’ previously mentioned, it has been shown 
that different degrees of plastic deformation have a 
very decided influence on the temperature of recrystal- 
lization. In general, other conditions being the same, 
the greater the cold-reduction the lower the tempera- 
ture of visible recrystallization. As evidence of this, the 
authors found that an annea] between 275 and 300 deg. 
(30 min.) following a reduction of 40 per cent sufficed 
to cause incipient recrystallization; the same brass re- 
duced only 4 per cent required an anneal at 650 deg. 
to produce positive structural evidence of re-orientation. 
Furthermore, the size of the recrystallized units de- 
creased progressively with increase in the degree of 
plastic deformation. Bassett and Davis, in a recent 
paper’ showing the relation between the grain size and 
Brinell hardness of cartridge brass, have also shown 
that the grain size of brassez: annealed at the lower tem- 
peratures is greatly affected by the degree of reduction. 


2. TEMPERATURE AND TIME OF ANNEAL 


As stated in the preceding paragraph, the tempera- 
ture of recrystallization of brass may extend over a 
very considerable temperature range depending upon 
the degree of deformation to which the metal has been 
subjected. Characteristic curves showing the grain size 
and mechanical properties as a function of the tempera- 





*Me — De partment, Bridgeport Brass Co. 

‘Mathewson & Phillips: “The Recrystallization of Cold-Worked 
Alpha Brass on Annealing,” Trans., Amer. Inst. Min. Eng., 1916, 
Vol. 54, p. 608. : 

2Jeffries: Discussion of above paper, p. 658. 

Jeffries: “Grain Growth tae oy in Metals,” Trans., Amer. 
Inst. Min. Eng., 1916, Vol. 56, p. 571 

*Howe: “Recrystallization After Plastic Deformation,” Trans., 
Amer, Inst. Min. Eng., 1916, Vol. 56, p. 561. 

Howe: “On Grain Growth,” Trans., Amer, Inst. Min. Eng., 1916, 
Vol. 56, p. 583. 

‘Mathewson & Phillips, loc. cit. 

‘Bassett and Davis: “A Comparison of Grain-size Measure- 
ments and Brinell Hardness of ee Brass,” Trans., Amer. 
Inst. Min. Eng., February meeting, 1919 


ture (for a given reduction and constant period of an- 
neal) show how necessary it is, from the practical 
standpoint, to give careful attention to the annealing 
temperature if specific properties are desired. 

With regard to the effect of time of anneal, it is a 
matter of general knowledge that in the case of rather 
severely worked brass, i.e., corresponding to an ordi- 
nary mill reduction, the time factor is of great impor- 
tance when the annealing temperature is within the 


.range of incipient recrystallization. For higher tem- 


peratures, when approximate equilibrium conditions are 
rapidly attained, the question of time, between rather 
broad limits, is of less importance. Although this is, 
perhaps, a matter of commor. knowledge, it seems de- 
sirable to include in this paper experimental data which 
show the effect of time of anneal at 650 deg. on the 
tensile strength of alpha brass having various reduc- 
tions. It is to be understocd, however, that the ex- 
perimental data have simply been taken bodily from the 
resu'ts of an investigation carried on with another 
objective in view. For this reason, we ask indulgence 
for one or two features connected with the experimental 
procedure which do not seem to be consistent with the 
subject under consideration. 

For the experiments we selected from the same coil 
several strips of cartridge brasst, 4 in. wide and 0.185 
in. thick, which had been given a uniform reduction of 
43 per cent by cold-rolling in the mill. The strips were 
annealed together in an American gas furnace at 700 
deg. for one-half hour, with a preheating period of 10 
minutes. The temperature data were obtained by means 
of a carefully calibrated base-metal pyrometer. 

Following this laboratory anneal, four strips were 
given mill reductions of 6.6, 15, 25 and 40 per cent re- 
spectively. Six test pieces, 8 in. by 1 in., were cut from 
each strip and the twenty-fcur bars were divided into 
six sets of four pieces; each set representing reduc- 
tions from 6.6 to 40 per cent. The total charge was then 
placed in a rectangular muffle, wound with nichrome 
ribbon, and annealed at 650 deg. Temperature measure- 
ments were made by means of a platinum-rhodium 
couple, inserted in a hole drilled into the end of one 
strip, used in conjunction with high-resistance gal- 
vanometer. The long preheating period, 1 hr. and 7 
min., was due to the mass of metal in the furnace. 

A set of test bars was removed at successive inter- 
vals in the following order: end of preheating period 
(i.e., 1 hr., 7 min.), 15 min., 30 min., 1 hr., 2 hr. 
and 5 hr. After carefully milling the bars to a width 
of 0.50 in. over a gage length of 3 in., they were tested 
in a 50,000-Ib. Riehle universal testing machine: The 





tAnalysis: Copper, 70.24; iron, 0.023: lead, 0.014 per cent. 
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testing data are tabulated in Table I and plotted in Fig. 
1. Although we were unable to make these tests in du- 
plicate, due to limited furnace capacity, we believe that 
the results are fairly reliable and significant. Samples 
for microscopic examination were retained, but, un- 
fortunately, the reproduction and discussion of the mi- 
crographs is not possible in this paper. 

A study of these data seems to indicate that at 650 
deg. a measurable length of time is necessary to produce 
apparent equilibrium values for all reductions investi- 
gated. In the case of the brass reduced 40 per cent, 
continued annealing up to 2 hr. was attended with 
lower tensile strength. Since the value of the tensile 


rABLE I—EFFECT OF TIME OF ANNEAL (AT 650 DEG. C.) ON 
TENSILE STRENGTH OF COLD-WORKED ALPHA BRASS 
Time at Original Size Tensile 
Per Cent Annealing Dimensions, Area, Breaking Strength, 
Reduction Temperature Inches Sq.In Weight Lb.Sq.In 
6.6 Unannealed 0. 168x0.755 0.1270 6000 47,300 
15.5 Unannealed 0.152x0.744 0.1131 5980 53,000 
25.0 Unannealed 0. 136x0.750 0.1020 6120 60,000 
40.0 Unannealed 0. 108x0. 753 0 0813 6000 73,800 
6.6 0. 503x0. 168 0.0845 3850 45,600 
6.6 15 minutes 0. 500x0. 166 0. 0830 3790 45,700 
6.6 30 minutes 0. 499x0. 168 0.0838 3790 45,250 
6.6 | hour 0.497x0. 167 0.0830 3780 45,600 
6.6 2 hours 0. 471x0. 168 0.0792 3560 45,000 
6.6 5 hours 0. 487x0. 167 0.0813 3650 44,900 
15.5 0 0. 503x0. 150 0.0754 3560 47,200 
15.5 15 minutes 0. 503x0. 150 0.0754 3510 46,500 
15.5 30 minutes 0. 509x0. 150 0.0764 3550 46,500 
15.5 | hour 0.502x0. 151 0.0757 3520 46,450 
15.5 2 hours 0.508x0. 151 0.0767 3550 46,300 
15.5 5 hours 0.507x0. 151 0.0765 3500 45,750 
25.0 0.500x0._ 132 0. 0660 3150 47,750 
25.0 15 minutes 0. 503x0. 133 0. 0669 3140 46,950 
25.0 30 minutes 0.500x0_ 132 0.0660 3100 47,000 
25.0 | hour 0.498x0. 133 0.0662 3070 46,400 
25.0 2 hours 0. 506x0. 132 0. 0668 3100 46,400 
25.0 5 hours 0. 496x0. 133 0. 0660 3020 45,800 
40.0 0 0.471x0. 107 0.0503 2410 47,850 
40.0 15 minutes 0.498x0. 108 0.0538 2540 47,250 
40.0 30 minutes 0.494x0. 108 0.0533 2490 46,700 
40.0 1 hour 0. 490x0. 107 0.0524 2410 46,000 
40.0 2 hours 0. 473x0. 107 0 0506 2310 45,650 
40.0 5 hours 0. 491x0._ 107 0 0525 2400 45,700 


strength after a 2-hr. anneal is practically identical 
with that found after a 5-hr. anneal, it seems reason- 
able to conclude that, from the practical standpoint, ap- 
proximate equilibrium conditions are obtained after the 
shorter period. A repetition of this work will, of course, 
be necessary before final conclusions can be drawn re- 
garding the effect of time »f anneal on the mechanical 
properties of rolled brass. For this reason we do not 
think it advisable to enter into a lengthy discussion of 
the magnitudes involved, but simply offer the testing 
data for their possible suggestive value. 


3. RATE OF HEATING THROUGH THE GERMINATIVE 
TEMPERATURE 


Jeffries’ has shown that in the case of pure metals 
and solid solutions reduced at least 15 per cent by cold- 
work, the grain size equilibrium (for any temperature 
above the equiaxing range) depends largely on the rate 
at which the metal passes through the equiaxing range. 
In general, the faster the metal is heated through this 
range the smaller will be the equilibrium grain size; 
conversely, the greater the lag in passing through the 
equiaxing temperature the greater the equilibrium 
grain size. Grain size equilibrium is defined by Jeffries 
as “the point where grain size either changes none or 
slowly.” In other words, there is a small temperature 
range, i.e., the “germinative temperature,” for every 
reduction at which grain growth is particularly marked. 
The period during which the metal is at the “germina- 
tive temperature,” as remarked above, is an important 
factor regulating the early stages of grain growth. Al- 





“Jeffries: Amer. Inst. Min. Eng., 1916, Vol. 54, p. 660. 
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though the rate of heating, in the case of alpha brass, 
may, under special and exceptional conditions, have an 
important effect on its structure and properties, yet in 
ordinary mill practice, which generally involves a 
moderately high temperature of anneal following a 
rather high degree of plastic deformation, considerable 
latitude may be allowed in the rate of heating without 
materially affecting the characteristics of the anneal. 


4. SIZE AND UNIFORMITY OF THE GRAINS PRIOR TO 
THE PLASTIC DEFORMATION 


Jeffries’ remarks in this connection that “in a given 
pure metal with a given amount of cold deformation, the 
grain size before deformation will have a marked effect 
on the selective grain growth during anneal. If the 
initial grain size is large, the grain fragments formed 
during annealing will be correspondingly large, and if 
the initial grain size is small the grain fragments will 
also be smaller than in the previous case.”” Also, “when 
the total average cold deformation exceeds 30 to 40 per 
cent reduction in area of the metal, the number of germ- 
inative grains formed during normal muffle heating may 
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FIG. 1. EFFECT OF TIME OF ANNEAL (650 DEG. C.) ON 
TENSILE STRENGTH OF COLD-WORKED ALPHA BRASS 


approximately equal the number of equilibrium grains 
for the maximum temperature reached during anneal- 
ing, and thus the metal is said to be fine grained.” On 
the other hand, if the cold deformation is comparatively 
slight, the local strain gradients resulting produce com- 
paratively few germinative grains which, during the 


‘Jeffries: Amer. Inst. Min. Eng., 1916; Vol. 58, p. 575. 
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subsequent anneal, attack and absorb the inert grains. 
Such treatment tends to favor “selective grain growth” 
and is characterized by coarse crystallization. 

In order to learn the influence of the grain size prior 
to the plastic deformation on the microstructure and me- 
chanical properties of rather severely worked alpha brass 
annealed under conditions comparable to mill practice, 
the following experimental work was undertaken. It 
should be noted that the reduction given the metal used 
in this investigation exceeded the minimum value (i.e., 
30 per cent) mentioned by Jeffries. 

The accompanying diagram shows the treatment 
given each test specimen, starting from the cast bart 


DIAGRAM SHOWING TREATMENT GIVEN EACH TEST SPECIMEN 
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(1.0 in. thick) to the testing of the pieces. As indicated 
by the diagram, the cast bar was reduced 47 per cent, 
cut in 12-in. lengths, three of which were used for this 
experimental work. One piece was annealed at 550 deg., 


another at 650, and the third at 750. In all cases the 
period of anneal was 1 hr.; the preheat period varied 
from 15 to 40 min. All anneals were made in an 
American gas furnace. After the anneals the strips 
were reduced 33 per cent by cold-rolling in the mill. 
Each piece was then cut into sixteen test specimens, 
eight in the direction of rolling and eight at right angles 
to the direction of rolling. This gave six lots of sam- 
ples, eight in each lot. All strips were milled so as to 
give a test section 4? in. long, with a cross-sectional 
area 0.625 in. times the thickness of the metal 
(0.355 in.). 

Each lot was again divided into four sets, two to a 
set. One set from each lot was tested hard; the remain- 
ing three sets were annealed for 1 hour at 550, 650 and 
750 deg. respectively. A piece for microscopic exami- 


nation was cut from the end of each test piece. 


tAnalysis: Copper, 70.33; fron, 0.018; lead, 0.005 per cent. 
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Tensile and hardness tests were made on each speci- 
men. The scleroscopic tests were made with a Shore in- 
strument; an Olsen (hydraulic type) machine was used 
in determining the Brinell hardness. Two indentations 
were made on each test piece, one at each end, and the 
average value given. The indentations on the unan- 
nealed test pieces were, of course, elliptical. For this 


TABLE Il—EFFECT OF GRAIN SIZE PRIOR TO PLASTIC DEFORMA- 
TION ON TENSILE PROPERTIES OF ANNEALED ALPHA BRASS 


(Longitudinal Tests) 


Temp Tensile Per Cent. Per Grains 
of Strength Elong. Cent Hardness Per 8q.In. 

Final Lb. Per in Red. Brinell Scler. at 

Anneal Sq.In. 2 in. Area No. No. 50 x 
Annealed at 550 deg. C. before last reduction 

Unannealed 75,400 18.5 51.7 143 33-35 

Unannealed 75,900 18.0 51.9 143 33-35 

Average 75,650 18.25 51.8 143 34 

550deg C. 48,300 69.0 70.8 63 11-12 

550 deg. C. 50,100 66.0 67.0 63 11-12 169.0 

Average 49,200 67.5 68.9 63 1.5 

650 deg. C 45,950 69.0 72.6 54 10 

650 deg. C. 47,600 72.0 70.3 54 10 

Average 46,780 70.5 71.4 54 10 57.8 

750 deg. C. 43,450 77.5 67.5 45 8 

750 deg. C. 43,820 76.0 64.9 45 ® 

Average 43,640 76.8 66.2 45 8 i3.2 
Annealed at 650 deg. C. before last reduction 

Unannealed 74,800 19.0 53.2 143 33-35 

Unannealed 74,900 17.0 56.8 143 33-34 

Average 74,850 18.0 55.0 143 34 

550 deg. C 48,400 72.0 73.5 57 11 

550 deg. C 47,700 70.0 74.0 59 7 

Average 48,050 71.0 73.75 58 Bl 89.0 

650 deg. C. 45,620 75.0 74.4 50 10 

650 deg. C. 44,650 73.0 74.8 52 10 . 

Average 45,850 74.0 74.6 51 10 36.0 

750 deg. C. 42,650 80.0 70.2 43 x 

750 deg. C. 43,180 80.5 69.4 45 s 

Average 42,900 80.3 69.8 44 8 8.5 
Annealed at 750 deg. C. before last reduction 

Unannealed 68,800 24.0 50.2 136 31 

Unannealed 67,100 24.0 52.8 130 30 

Average 67,950 24.0 51.5 133 30.5 

550 deg. C 47,150 73.0 71.9 57 11 

550 deg. C. 47,200 75.0 75.6 57 i 

Average 47,175 74.0 73.7 57 if 45.0 

650 deg. C. 47,700 77.5 68.7 50 10 

650 deg. C 44,200 80.5 74.3 50 10 

Average 44,200 79.0 71.5 50 10 21.5 

750 deg. C. 42,100 85.0 70.1 44 8 

750 deg. C. 42,280 89.0 70.7 43 4 

Average 42,190 87.0 70.4 43.5 8 3.6 





TABLE UI—EFFECT OF GRAIN SIZE PRIOR TO PLASTIC DEFORMA- 
TION ON TENSILE PROPERTIES OF ANNEALED ALPHA BRASS 


(Transverse Tests) 


Temp. Tensile Per Cent Per 
of Strength Elong. Cent Hardness Grains 
Final Lb. Per in Red Brinell Scler. er Sq.In 
Anneal Sq.In. 2 In. Area No. No at 50 
Annealed at 550 deg. C. before last reduction 
Unannealed 77,800 11.0 27.8 158 33-35 
Unannealed 78,200 12.0 21.7 158 33-35 
Average 78,000 1.5 25.1 158 34 
550 deg. C 49,900 66.0 58.7 63 12 
550 deg. C 49,300 62.0 60.0 63 1 
Average 49,600 64.0 59.3 63 1.5 169.0 
650 deg. C. 45,900 71.0 66.3 54 10 
650 deg. C. 45,900 71.0 61.5 54 10 
Average 45,900 71.0 63.9 54 10 57.8 
750 deg. C. 43,050 76.0 62.4 45 8 "> 
750 deg. C. 42,620 77.5 65.7 45 8 a 
Average 42,800 76.8 64.0 45 8 13.2 
Annealed at 650 deg. C. before last reduction 
Unannealed 75,200 13.0 32.2 158 OS. ae 
Unannealed 75,400 9.0 27.8 158 e)~—sés nes 
Average 75,300 11.0 30.0 158 34 
550deg.C. 47,300 66.0 50.2 57 10 
550deg.C. 48,900 69.0 50.3 59 10 
Average 48,050 67.5 50.25 58 10 89.0 
650deg.C. 45,200 73.0 69.5 50 10 
650deg.C. 45,500 76.0 71.4 50 9-10 
Average 45,350 74.5 70.4 50 10 36.0 
750 deg. C. 42,280 80.0 69.4 45 8 én’ 
750 deg. C. Flaw in sample 44 8 
Average 42,280 fo.0 69.4 44.5 8 8.5 
Annealed at 750 deg. C. before last reduction 
Unannealed 68,100 15.0 28.7 143 30 
Unannealed 68,300 9.0 22.2 143 31 Pa ae 
Average 68,200 12.0 25.45 143 ee oa 
550deg.C. 46,700 68.5 70.7 57 iD 
550deg.C. 46,600 69.0 62.7 57 if 
Average 46,650 68.75 66.2 57 1 45.0 
650deg.C. 43,200 79.0 73.4 50 10 dot 
650deg.C. 43,820 79.5 71.1 50 10 + 
Average 43,500 79.3 72.2 50 10 21.5 
750 deg. C. Flaw in sample 44 8 mi 
750deg.C. 42,650 2.0 66.5 44 8 +e 
Average 42,656 82.0 66.5 44 8 3.6 
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reason, the axis parallel to the direction of rolling was 
measured on the longitudinal test pieces; the axis nor- 
mal to the direction of rolling was measured on the 
transverse pieces. Tensile tests were made on a 50,000- 
lb. Riehle universal testing machine. In addition to the 
tensile strength determinations, values for the per cent 
elongation and per cent reduction in area were obtained. 


RESULTS OF THE TESTS 


Table II shows the results of tests made on specimens 
taken in the direction of roiling; Figs. 2 and 3 present 
the same data in plotted form. Table III gives the re- 
sults of tests made on test pieces taken normal to the 
direction of rolling. As the transverse tests of the an- 
nealed samples agreed so closely with the values ob- 


33 PER CENT BY COLD ROLLING SUBSEQUENT TO ANNEAL 
AT 550, 650 AND 750 DEG. C., RESPECTIVELY 
Per Cent Per Cent 
re mperature of Anne al, Strength, Elongation Reduction 
Deg. C Lb. Sq.In in Z2In of Area 
550 Longitudinal 75,650 18.2 51.8 
550 Transverse 78,000 ft 25.1 


Tensile 


74,850 1 52 
75,300 30 


67,950 52.1 
68,200 25.5 


650 Longitudinal 


6 
650 Transverse 9 


750 Longitudinal 
750 Transverse 


tained on the longitudinal tests, it did not seem neces- 
sary to plot the results shown in Table III. The average 
values obtained on the unannealed test pieces, longi- 
tudinal and transverse, are given again in Table IV in 
order that they may be readily compared. it will be 
noted in Figs. 2 and 3 that the curves show the physical 
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FIG. 2. EFFECT OF GRAIN SIZE PRIOR TO COLD-REDUC- 
TION ON TENSILE PROPERTIES OF ANNEALED 
ALPHA BRASS (LONGITUDINAL TESTS) 
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FIG 3. EFFECT OF GRAIN SIZE PRIOR TO COLD-REDUC- 
TION ON TENSILE PROPERTIES OF ANNEALED 
ALPHA BRASS (LONGITUDINAL TESTS) 


properties as a function of the anneal before the final 
reduction, instead of the final anneal as is the common 
practice. 

Twelve micrographs, showing the effect of the grain 
size before plastic deformation on the structure pro- 
duced by the final anneal, are shown in Plates I, II, III 
and IV. Grain size measurements (expressed in grains 








TABLE V—DIRECTIONAL PROPERTIES OF ALPHA BRASS REDUCED 
33 PER CENT BY COLD-ROLLING SUBSEQUENT TO ANNEAL AT 
680 DEG. C. 


— Original Size 


Lb. 


Reduction of 


Dimensions, 
Nm 
Cuoawonns Area 


Breaking 
Weight, 


= 
= 


Per Cent 


610x0. 354 
607x0. 353 
606x0. 352 


643x0. 355 
620x0. 355 
624x0. 355 


Longitudinal test bar... 
Longitudinal test bar... 
Longitudinal test bar... 

AVEREEB.ccccncccces 
Transverse test bar... . 
Transverse test bar... . 
Transverse test bar... . 


www 
teenemmpanees , 
mm —wuoeocaesd Per Cent Elong. 
@woounows in2In. 








per sq.in. at 50 diameters) are given in Tables II and 
III and are plotted in Fig. 3. 

Tensile tests on the annealed samples indicate that 
while the grain size before the final reduction has some 
influence on the mechanical properties of the annealed 
brass, the magnitude of the effect is small, especially in 
metal annealed at the higher temperatures. It will be 
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One hour at 750 deg. C. 


PLATE I 


Etched with ammonia and hydrogen peroxide. x 50 


nt). Effect of 


seen from Fig. 2 that the tensile strength curve for 
750 deg. final anneal is almost horizontal, indicating 
that for this anneal the tensile strength is, within cer- 
tain limits, independent of the previous grain size. The 
Brinell hardness curve of Fig. 2 and the crystal count 
curve of Fig. 3 for the same anneal also show very little 
change, but the curve for per cent elongation in Fig. 3 
slopes upward, which seems to indicate that large ini- 
tial grain size tends to increase the elongation. The 
same relation seems to hold for the lower temperature 
final anneals as indicated by the elongation curves of 
Fig. 3, all of which show about the same slope. In the 
lower temperature anneals, the smaller initial grain 
size seems to yield finer grain fragments upon subse- 
quent anneal, as is shown by the crystal count curves in 
Fig. 3. The tensile strength is also increased as would 
be expected from the finer grain produced by the anneal. 

An examination of the micrographs shown in Plates 
I, II, III and IV seems to indicate that the grain size 
prior to reduction is one of the important factors affect- 
ing the final grain size. The samples annealed at the 
higher temperatures show considerable variation in 
grain size within the individual specimens. This type 
of structure, as shown by Fig. C, Plate III, and Figs. A, 


anneal after 47 


Cartridge brass (copper, 70.33 
per cent reduction by rolling. 


B and C, Plate IV, is quite characteristic of commer- 
cial brass. In view of the difficulty of obtaining grain 
counts with a high degree of accuracy, it does not seem 
advisable to subject the grain count curves of Fig. 3 to 
critical analysis. It is evident, however, that in all 
cases the grain size after all final anneals (i.e., 550, 650, 
750 deg.) increased progressively with increase in tem- 
perature of the anneal prior to the reduction. 


; lead, 0.005; fron, 0.018 per ce 


DUCTILITY 


As has been previously stated, the annealed brass 


when tested longitudinally and transversely showed no 
directional properties; the rolled metal, however, when 
tested showed that the longitudinal test pieces yielded 


the higher values of ductility. These values are given 
in Table IV, from which it will be seen that although 
the tensile strength is practically the same, there is a 
very marked difference in the per cent elongation and 
the reduction of area. The tests become especially in- 
tresting when compared with the values given by Price 
and Davidson’ for similar tests on common high brass 


‘Price and Davidson: “Physical Tests on Common High Brass 
Taken Parallel and at Right Angles to the Direction of Rolling” 
Amer. Inst. Metals, 1916, Vol. 10, p. 133. 
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0.005 ; iron, 0.018 per cent). 
Etched with ammonia and hydrogen peroxide. x 50. 
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Fig. A. One hour at 650 deg. C Fig. B. One hour at 650 deg. C 
PLATE Ill 
Cartridge brass (copper, 70.33; lead, 0.005: iron, 0.018 per cent) Effect of anneal after 33 per cent reduction by rolling. 
Etched with ammonia and hydrogen peroxide x 50 
which had received approximately the same reduction. extension. The characteristic lines of deformation 


In this connection they state that “up to 35 per cent 
reduction by rolling the elongations for both kinds of 
strips are practically identical. But from there on the 
transverse specimens show marked superiority.” 

Since our results were contradictory to this conclu- 
sion we annealed another piece of the same bar at 680 
deg. and gave it the same reduction, i.e., 33 per cent, 
after which three longitudinal and three transverse 
tests were made. The results of these tests are given 
complete in Table V, and it will be seen that here again 
the elongation and reduction of area are higher for the 
longitudinal samples than for the transverse. Although 
Price and Davidson found no difference at 33 per cent 
reduction, they found that the elongation was less in 
longitudinal than in transverse tests in the samples 
which had been reduced above 35 per cent. This is not 
in agreement with our results 

Possibly the following explanation may account for 
the higher ductility of the longitudinal test pieces. Due 
to the compressive action of the rolls, plastic deforma- 
tion takes place by means of a series of slips along a 
large number of gliding-planes or cleavage-planes, most 
of which are at right angles to the direction of grain 


found in cold-worked brass are very prominent in Price 
and Davidson’s micrographs. 

In explaining their results Price and Davidson at- 
tributed the poorer ductility of the longitudinal test 
bars to the fact that the planes of slip (at right angles 
to the tensile stresses) had been utilized during the roll- 
ing operation. When making the transverse tests, how- 
ever, a large number of gliding-planes would be avail- 
able, since comparatively few had been utilized during 
the rolling operation. For this reason, they believed 
that the transverse test bars should give the greater 
elongation. 

In order to explain the contrary results obtained by 
us, we would offer a suggestion with regard to the po- 
tential possibilities of the rolled metal. Fig. 4 (on the 
left) represents a test bar cut from metal at right 
angles to the direction of rolling. Within the individual 
grains, and chiefly parallel to the length of the test bar, 
are a very large number of lines of deformation which 
are indicative of plastic deformation by slip. If, as it 
is quite generally believed, movement by slip generates 
amorphous material along the gliding-planes, the test 
piece is reénforced by innumerable plates of amorphous 























Fig. A. One hour at 750 deg. C. Fig. B 


One hour at 750 deg. C. 





Fig. C. One hour at 750 deg. C. 


PLATE IV 


Cartridge brass (copper, 70.33; lead, 0.005; iron, 0.018 per cent). 


Effect of anneal after 33 per cent reduction by rolling. 


Etched with ammonia and hydrogen peroxide. x 50. 
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material of a low order of ductility. It seems reason- 
able to conclude, therefore, that the presence of these 
plates would tend to lower the ductility of the mass as a 
whole when subjected to a tensile force. 

Fig. 4 (on the right) represents a test bar cut from 
the metal parallel to the direction of rolling. In this 
case the amorphous planes are at right angles to the 
length of the test section. Although slip has taken 





— 








TEST BAR CUT AT RIGHT ANGLES TO DIRECTION 
(LEFT) CUT PARALLEL (RIGHT) 


FIG. 4 
OF ROLLING 


place along a large number of gliding-planes during the 
rolling operation, there must still remain a very con- 
siderable number of gliding-planes along which move- 
ment can take place when the bar is subjected to ten- 
sile test. That this is true is indicated by Price and 
Davidson's micrograph, Fig. D, Plate IV, showing the 
structure of the test piece which had been reduced ap- 
proximately 80 per cent without fracture. 

In other words, we believe the distribution of the 
amorphous material in the longitudinal test bars is more 
favorable to extension under tension in the transverse 
test bars. 

In this connection the experimental results given by 
Price and Davidson do not seem to be at all consist- 
ent with their statement: “It is common knowledge 
that in a cold bend test, a piece of very hard brass can 
be bent several times through 180 deg. when tested 
longitudinally. The same specimen when bent trans- 
versely will fail before it passes through an angle of 
90 deg.” 


Effect of Sodium Chloride on 


Blue-Powder Formation 
By REGINALD S. DEAN 





T IS common practice in zinc metallurgy to add small 

amounts of salt to the charge, which has been definitely 
found to reduce the amount of blue powder formed. No 
satisfactory explanation has been offered, however, for 
this action of sodium chloride, and we are therefore 
not in a position to develop any improvements in this 
method of preventing blue-powder formation. 

The only text-book which discusses or even mentions 
the use of salt in Lodin, Metallurgie du Zinc (p. 163). 
The first patent granted for its use was that of Dony 
(French, Dec. 7, 1809), which called for a mixture of 
salt, chalk and potassium carbonate in the proportions 
of 1.4 per cent of the weight of ore NaCl, 4.1 per cent 
CaCO, and 0.2 per cent K,CO,. Later practice has re- 
duced the proportion of salt to 1 per cent or less. 
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Volatilization of sodium chloride is evident from the 
first of the operation nearly to the end, and can be 
easily detected by the yellow flame. If the furnace is 
equipped with prolongs, a small amount of zinc chloride 
can frequently be found condensed in them, or if an 
excess of salt is added it is sometimes found in a layer 
of zinc chloride over the spelter. 

Various hypotheses have been offered to explain the 
action of sodium chloride. These assume either a physi- 
cal effect due to the entrainment of zinc vapor with the 
vapor of sodium chloride or a solution by the zinc 
chloride of any oxide coating formed on the condensed 
zinc particles. Although these may be contributing 
factors, the observations of Kiessling (Berg. u. Hutt. 
Ztg., 1903, p. 613) have shown that sodium carbonate 
acts similarly to the chloride, though perhaps not quite 
so effectively. Since sodium carbonate is non-volatile 
and no zine chloride can be formed, we must look for 
other explanations. A hypothesis is offered here which, 
though not free from objections, offers a basis for 
rational development. 

The formation of blue powder is due to a reoxidation 
of the zinc by the carbon dioxide existing in the con- 
denser according to the reversible reaction ZnO -4- 
CO s Zn + CO,. Researches by the American Zinc, 
Lead & Smelting Co. show quite conclusively that the 
percentage of carbon dioxide in equilibrium with a given 
mixture is greater at high than at low temperatures. 

The presence of salt may be supposed to modify the 
reaction between ZnO and carbon thus: 

2NaCl + ZnO + C ss 2Na + ZnCl, + CO 

The amount of sodium chloride which reacts in this 
way is only a small percentage of the whole, the principal 
portion volatilizing as such. If the amount of zinc 
chloride formed is not large, it escapes from the con- 
denser unnoticed, since the blue zinc flame is masked 
by the yellow of sodium. It also collects to some ex- 
tent in the blue powder that is formed. The metallic 
sodium, being volatile, passes off with the zinc, and is 
the effective agent in reducing blue-powder formation, 
it does this by reducing the CO, content as the tem- 
perature falls, so that the sodium instead of the zinc 
is oxidized. Considering the two reactions, 


2Na + CO, = Na.0O + CO 
C*Na . a - 
~ Coco = K 
Zn + CO, = ZnO + CO 
Czn » Cco, . - 
Coo =K 


K’ is smaller than K”, and hence the sodium is oxidized 
and the zinc protected. Sodium carbonate would ob- 
viously effect the same result since the reaction 
Na,CO, -+ 2C —> 2Na + 3CO 

is known to proceed at fairly high temperatures. It 
has the advantage of being non-volatile and producing 
no zine chloride, hence causing no zinc loss from this 
source. Sodium carbonate, however, tends to form 
slag, hence is objectionable. It should be noted that 


spelter made with the use of sodium chloride usually 
contains traces of metallic sodium, which can readily 
be detected by the flame test. 

Thus a substance to be effective in reducing blue- 
powder formation must contain a volatile element more 


easily oxidized than zinc. 
Anaconda, Mont. 
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Fusibility of Ash From Pennsylvania 


Coals* 
By W. A. SELVIG AND A. C. FIELDNER 


REVIOUS papers’ gave a description of the stand- 

ard gas-furnace method used by the Bureau of Mines 
in making ash-fusibility tests, a discussion of the rela- 
tion of fusibility tests to clinker formation and tables 
giving a summary of results obtained for the coals of 
West Virginia and the Interior Province. This paper 
includes a table giving a summary of such tests on the 
coals of Pennsylvania, which State is by far the great- 
est coal-producing state in the Union. 


INTERPRETATION OF FUSIBILITY TABLE 


The various coal beds of the bituminous coal field of 
Pennsylvania are arranged according to their geological 
succession, the uppermost beds being listed first. The 











FUSIBILITY OF COAL ASH FROM PENNSYLVANIA COALS 


Number Total Average Ashin Sulphur in 
y o Number Softening DryCoal, Dry Coal, 
Series, Mines of Temperature, Average Average 
Bed Sampled Samples DegreesF. PerCent Per Cent 
BITUMINOUS REGION 
MONONGAHELA SERIES 
Pittsburgh Bed 10 34 2360 7.17 1.43 
CONEMAUGH SE a 
Little Pittsburgh Bed. 2 2390 8.13 1.70 
ALLEGHENY SERIES 
Upper Freeport (E or 
Lemon) Bed 33 85 2350 9.35 2.13 
Lower Freeport (De or 
Moshannon) Bed 21 70 +2390 8.52 2.06 
U ppe r Kittanning (C 
rime) Bed.. 7 18 +2350 8.67 2.16 
Middle Kittanning (C) 
Bed 5 7 +2380 11.06 2.98 
Lower Kittanning (Mil- 
ler or B) Bed 39 162 +2550 7.86 2.03 
Fulton Bed ; 4 12 +2940 7.36 1.18 
Brookville (A) Bed.. 3 3 + 2800 12.98 1.86 
POTTSVILLE SERIES 
eee 3 3 2630 11.96 2.25 
ANTHRACITE REGION 
Northern Field 
Pittston District ! ! +3010 6.03 0.58 
Plymouth District 2 7 +3010 12.52 0.84 
Scranton District 6 7 +3010 12.39 079 
Wilkes-Barre District 3 4 +3010 13.17 0.78 
Eastern- Middle Field 
Hazelton District... I 2960 14.50 0.61 
Western- Middle Field 
Shamokin District. 2 +2960 16.59 0.90 
West Mahony District... 3 3 ae ‘ines 
Southern Field 
East Schuylkill District 2 2 2990 11.19 0.78 
West Sehayiilt District 1 1 2730 18.07 0.82 


NOTE.—A plus sign (+) placed before a given value denotes that the true 
value is above that in icated. 


samples are practically all standard mine samples col- 
lected according to the methods used by the Bureau of 
Mines.* A few car samples which were considered rep- 
resentative of the output of the various mines were also 
included. 

The various coal districts of the anthracite region are 
arranged alphabetically under the field to which they be- 
long. The samples are practically all delivery samples 





*Published by permission of the Director, United States Bureau 
of Mines. 

'Selvig, W. A.,; “Fusibility of Coal Ash From West Virginia 
Coals,” CHEMICAL & METALLURGICAL ENGINEERING, Vol. 19, No. 12, 
1918, pp. 826-828. 

Selvig, W. A., Ratliff, W. C., and Fieldner, A. C.; “Fusibility of 
Coal Ash From the Interior Province Coals as Compared With 
West Virginia, Coals,"" CHEMICAL & METALLURGICAL ENGINEERING, 
Vol. 20, No. 6, 1919, pp. 274-276. 

For complete tables J ai results obtained for each mine tested 
see: Selvig, W. A.: sibility of Coal Ash From West Virginia 
Coals,” Coal Age, Vol. 15, No. 1, 1919, pp. 12-16. Selvig, W. A. 
Ratliff, W. C., and Fieldner, A. C. ; “Fusibility of Ash From Coa's 
Found in the Interior Province,” Coal Age, Vol. 15, No. 16, 1919, 
pp 

*Holmes, J. A.: “The Sampling of Coal in the Mine,” 


Technical 
Paper 1, Bureau of Mines, 1911, 18 pp. ~ 
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of the various sizes as marketed, only a few standard 
mine samples are represented. 


VALUES AND SOFTENING TEMPERATURES 


The number of mines sampled, number of samples 
represented, average softening temperature in degrees 
F., per cent ash and per cent sulphur on the dry coal 
basis are given for each bed tested in the bituminous 
coal field, and for each district in the anthracite region. 
Average values for each mine were computed from the 
individual samples, and from these values averages rep- 
resenting each bed or district were obtained. In some 
instances the average values given for the beds or dis- 
tricts represent only a few mines and are in such cases 
not truly representative. The point taken as the sof- 
tening temperature is that at which the ash when molded 
into solid triangular pyrimids j-in. high and 3-in. wide 
at the side of the base and mounted in a vertical posi- 
tion has fused down to a spherical lump. Samples re- 
maining unfused at 3010 deg. F., which was the highest 
temperature attained in the test, were marked plus 3010 
(+3010) and used as such in figuring the average 
values for the mine from which the average values of 
the beds or districts were computed. 


DISCUSSION OF FUSIBILITY VALUES 


As stated in a previous paper’ on the fusibility of 
coal ash from the Interior Province coals, the softening 
temperature of coal ash from the various fields of the 
United States ranges in general from 1900 to 3100 deg. 
F. This range of softening temperature for conven- 
ience in discussion is subdivided into the three following 
groups: 

Class 1, refractory ashes, softening above 2600 deg. F. 

Class 2, ashes of medium fusibility, softening between 
2200 and 2600 deg. F. 

Class 3, easily fusible ashes, 
deg. F. 

The softening temperature of the ash from the bitu- 
minous coal field of Pennsylvania are found in Class 1 
and Class 2, principally in the latter. The beds of the 
Monongahela, Conemaugh and Allegheny series, with 
the exception of the Lower Kittanning, Fulton and 
Brookville beds of the Allegheny series, are very uni- 
form as regards to fusibility and come in Class 2. The 
Lower Kittanning bed of the Allegheny series contains 
a large number of mines which give ash of high fusi- 
bility, and the average for this bed almost places it in 
the lower part of Class 1. The Fulton and Brookville 
beds of the Allegheny series, as also the Bloss bed of 
the Pottsville series, come in Class 1. 


softening below 2200 


OLDER BEDS SHOW HIGH SOFTENING TEMPERATURES 


It is interesting to note that the coals that show high 
softening temperatures are geologically the lower and 
older beds of the bituminous coal field. This was also 
found to be true of the coal beds of West Virginia. It 
has been found that in general the beds of the Monon- 
gahela and Allegheny series of Pennsylvania give a 
more refractory ash than do the same beds as found in 
West Virginia. 

The ash from the anthracite region of Pennsylvania 
is very refractory, coming in Class 1. The softening 
temperature in practically every instance is above 3000 
deg. F. 


Fuels Chemical Laboratory, 
Pittsburgh Experiment Station, 
Bureau of Mines. 
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Commercial Feasibility of Electric Smelting of Iron Ores 
in British Columbia‘* 
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Markets for Iron and Steel—Available Ore, Concentration of Low-Grade Magnetites—Cost of Electric 
Current Compared With Coke and Charcoal Reduction — Electrodes, Types of 
Furnaces—Cost of Plant and Smelting 





BRIEF abstract of Dr. Stansfield’s main conclu- 
A sions from his recent studies in British Columbia 
has already appeared in the columns of this jour- 

nal (CHEMICAL & METALLURGICAL ENGINEERING, Vol. 20, 
p. 206, March 1, 1919). Appendices to his report consti- 
tute the bulk of its volume, containing material of large 
value to students of electric smelting, as well as shed- 


ding light upon the Western market for electric iron 
and steel. 


MARKETS FOR IRON AND STEEL 


Considerable divergence in opinion is recorded as to 
the British Columbian market for foundry pig iron—- 
the most sizable outlet for simple furnace products. 
This is partially due to the fact that recent shortages 
and high prices have caused a considerable curtailment 
in custom founding, while recent shipbuilding is re- 
sponsible for a large specialized output. During the 
year ended March 31, 1915, but 2341 tons of pig iron 
entered the ports of British Columbia and Alberta. 
Some probably was shipped from Eastern Canadian 
works, while considerable quantities of scrap are nor- 
mally used in cupola work. This unquestionably aug- 
mented the supply, for 2341 tons of pig would be con- 
sumed in one sizable foundry in a month. Various 
men connected with the metal trades estimated that 
from 10,000 to 15,000 tons of foundry iron could be 
absorbed annually in British Columbia (apart from the 
shipbuilding industry) if the price could be made from 
$30 to $40 per ton, instead of the $60 to $70 ruling 
during the summer of 1918. 

“Before the war, with Eastern prices about $15 per 
long ton, the price in British Columbia would be be- 
tween $25 and $30. While it is impossible to predict 
the course of prices after the war, it seems likely, in 
view of the high cost of living and the increasing powers 
of the working-classes, that the price of labor, and con- 
sequently the price of manufactured products, will not 
return again in the near future to the pre-war figures. 
If we may assume that Eastern prices of pig iron will 
not fall below $20, it will follow that the normal price 
of pig iron in British Columbia will not fall below $35, 
or at the lowest price $30, for a period of several years. 

“With regard to the possibility that a blast-furnace 
plant may be established in the State of Washington, 
and that it may capture the market for iron in British 
Columbia, I may state that the B. L. Thane Co. esti- 
mates the cost, under 1918 conditions, of making iron 
in the State of Washington at $22, $26 and $30, on 
three assumptions with regard to the cost of supplies. 
Taking the middle estimate, $26, and adding the freight, 
say $2, and the Canadian duty of $4.75, would raise 
the cost of iron delivered in British Columbia to about 





*Excerpts from Bulletin No. 2, 1919, British Columbia Depart- 
ment of Mines, by Alfred Stansfield, D.Sc., Professor of Metal 
lurgy, 


McGill University 





$33; a figure which is about the same as the cost of 
making electric-furnace iron with power at $15. The 
bounty offered by the British Columbia government 
would, apparently, turn the scale in the favor of the elec- 
tric product. After the war the war duty of 74 per cent 
ad valorem will no doubt be withdrawn, and in general 
we must expect that a blast-furnace plant on the Pacific 
coast would be able to take a part at least of the market 
in British Columbia for the cheaper grades of iron, but, 
with the help of the Canadian duty and the Provincial 
bounty, an electric smelting plant in British Columbia 
should be able to retain the local market for the higher 
grades of iron.” 

On account of the limited market for pig iron—which 
Dr. Stansfield estimates as 20 to 30 tons daily (at a 
price of $35), the recommendation is for a small elec- 
tric plant which can produce steel and ferros as well. 


AVAILABLE ORE ’ 


The report goes into the available ore supply in con- 
siderable detail. With no iron furnaces operating in 
the western region, it is only natural that none of these 
deposits are developed. However, some large ore bodies 
near tidewater have been prospected with sufficient 
thoroughness to warrant the opinion of competent 
geologists and mining engineers that several million 
tons of 55 per cent magnetite, low in phosphorus and 
sulphur. can be easily delivered at tidewater furnaces 
at a cost of approximately $4 per ton. 


CONCENTRATION OF LOW-GRADE MAGNETITES 


It is pointed out that it will oftentimes be cheaper to 
eliminate gangue mechanically than to slag it, especially 
by expensive electrical heat in a small furnace. As an 
instance, it is assumed that “the ore can be mined to 
contain 40 per cent of iron at a cost of $1 per ton, where 
the 50 per cent ore cost $2 to mine. Adding the fixed 
charge of 10c. and the royalty of 40c. (50c. for a 50 
per cent ore), the crude ore will cost $1,50 per ton. 
The crushing to 80 mesh and magnetic concentration 
may cost 80c. per ton, making a total of $2.30. Suppose 
that 2 tons of ore yield 1 ton of a 70 per cent con- 
centrate, then the cost will be $4.60 per ton of concen- 
trate. To this we must add a charge of, say, $1 for 
sintering and $1 for freight, making a total of $6.60 
per ton. This corresponds to $9.45 per ton of pig iron, 
which is $1.45 more than the cost using raw 50 per cent 
ore at $4 a ton. The saving in the smelting process, 
due to the use of a richer ore, would be in the order of 
$3 a ton of iron, thus making a saving of about $1.55 
per ton.” 

On the other hand, Dr. Stansfield thinks it would not 
be advisable to dress a 50 per cent ore up to 65 per 
cent, if it involved sintering the concentrate. As a 
matter of fact about 25 per cent of fine concentrated ore 
(so-called “slig”) is used in Swedish practice, while it 
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would be the exact material required for a metallizing 
operation. 

“The possibility of the commercial operation of an 
electric-smelting plant for the production of pig iron 
from iron ore depends on an adequate supply of electric 
power at a moderate rate. A large amount of power is 
needed, the amount varying somewhat with the richness 
of the ore, the grade of iron to be produced, and the kind 
of furnace employed. Under usual conditions the con- 
sumption of electrical power for each long ton of pig 
iron lies between one-third and one-half of a horsepower- 
vear. For the production of foundry iron from rather 
low-grade ores, and in a simple pit furnace, it will not 
be safe to count on the production of more than 2 long 
tons of iron per annum for each eleectric horsepower 
supplied to the works. For a production of 50 tons of 
pig iron daily some 8000 or 9000 electric horsepower 
will be needed, and if provision is made for the produc- 
tion of ferro-alloys and the making of steel in electric 
furnaces, some 10,000 to 15,000 hp. must be provided. 


Cost OF ELECTRIC POWER FOR SMELTING 


“The power companies in Vancouver were unable, 
during my visit, to give me definite information on this 
point, but I understood that power could probably be 
provided at about $15 per electrical horsepower-year ; 
a price at which it seemed possible that electric smelting 
could be undertaken commercially. When my report 
was nearing completion, I received a letter informing 
me that the charges for electric power would be nearly 
twice the figure I had assumed in my calculations. 
Under this changed condition the electric smelting of 
iron ores by existing methods is scarcely possible, and 
the only remaining opening, unless cheaper power can 
be obtained, is by developing a new process.” 

So much for the commercial current already available. 
It appears that there is ample undeveloped power going 
to waste, and Dr. Stansfield was furnished estimates 
showing that 340,000 hp. at three accessible points could 
be developed for smelting purposes at about $10 per 
horsepower-year. 

Such costs would be lower than for ordinary users, 
since the load factor would easily approach 90 per cent. 
“The power factor of these furnaces has been found 
to be very high in Sweden, where the supply is one of 
25 cycles, but in California, using a 60-cycle supply, the 
power factor of the [open pit] furnace has been found 
to vary from nearly unity when the furnace is empty 
to as low as 65 per cent when the furnace is ready for 
tapping. I should think, however, that if special at- 
tention were paid to this side of the design of furnace, 
it could be made to keep the power factor above 80 
per cent at all times. Voltage regulation is effected 
by a series of taps on the primary of the service trans- 
formers, there being usually three such transformers for 
each furnace, which are independently regulated. On 
account of this the transformers are of special design, 
and the primary voltage would not be more than about 
10,000, and preferably in the order of 2000. 

“It will be understood that such development [of new 
power houses] would be out of the question at the 
present time in view of the high cost of labor and sup- 
plies, and the difficulty of obtaining apparatus.’ It seems 
probable, however, that within a few years after the 
termination of the war, wages and costs in general 
will arrive at some more settled condition.” 





*The report was dated Nov. 11, 1918. 
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Up to 4 ton of charcoal or coke is needed for the 
reduction of a ton of pig iron, charcoal being preferred 
for its greater purity, its higher electrical resistance 
preventing short circuiting at the top of the charge, 
and its friability producing intimate contact between 
ore and reagent. 

“Theoretically, 1 ton of foundry pig iron will need 
0.269 ton of carbon for its reduction from magnetite 
and about 0.035 ton for its carburization, assuming it 
to contain 3.5 per cent of carbon. It will also need 0.026 
ton of carbon for the reduction of 3 per cent of silicon. 
The combined carbon requirement will thus be 0.33 ton 
per ton of pig iron. On account of the well-known 
purity of wood charcoal, it is often assumed that it 
contains at least 90 per cent of carbon, and that some 
0.38 ton of charcoal will be sufficient per ton of pig 
iron. Actually, however, charcoal contains from 70 to 
75 per cent of fixed carbon; the average over a long 
period in Sweden being 73 per cent, the balance being 
volatile matter and moisture, and accordingly some 0.44 
to 0.47 ton of charcoal must be provided. In view of the 
custom of weighing iron by the long ton and charcoal 
by the short ton, it appears that 4 net ton of charcoal 
will be required. There is, indeed, a small amount of 
reduction by carbon monoxide, even in the open furnace, 
but this will be balanced by the combustion of charcoal 
at the top of the furnace and the other mechanical 
losses. Assuming that 5 per cent of the carbon monox- 
ide is utilized in the open furnace and 25 per cent in 
the Swedish furnace, we find that 0.4 net ton of charcoal 
should be enough in the latter type of furnace. Mr. 
Gronwall, in his estimate, quoted in my report on ‘Elec- 
trothermic Smelting of Iron Ores in Sweden,’ allows 
0.370 metric ton of charcoal per metric ton of foundry 
iron, and this would be 0.414 net ton per long ton of pig 
iron. It will be seen, therefore, that my estimate is 
supported both by theoretical calculations and by the 
results of practice in Sweden. 


COMPARISON OF COKE AND CHARCOAL 


The comparative values of these as reducing materials 
depend in the first place on their fixed-carbon content. 
Thus, if charcoal contains 73 per cent of fixed carbon and 
coke 84 per cent, the coke would appear to be the more 
valuable. The remainder of the charcoal, however, is 
volatile matter and moisture, which is driven off harm- 
lessly in the furnace, while the coke would contain some 
18 per cent of ash, which has to be melted, and will 
usually necessitate the addition of a flux. The sulphur 
in the coke also will need fluxing, in addition to lower- 
ing the purity of the resulting pig iron. It follows, 
from these and other considerations, that charcoal is 
somewhat more valuable than coke as a reducing re- 
agent. Referring to Mr. Gronwall’s estimate in my 
Swedish report, the following figures show the relative 
consumption of fue] and of electric power for 1,000 kg. 
of pig iron, according as charcoal or coke is employed: 


TABLEI. REDUCER AND ENERGY FOR SWEDISH FURNACE 


Using Charcoal of 73 Using Coke of 85 
Per Cent Carbon Per Cent Carbon 


Kilos Fuel Hp.-Year Kilos Fuel Hp.-Year 
White pig iron............ 340 0.37 370 0.39 
Gray pig iron............+. 370 0.40 400 0.42 


“At the present time no considerable quantity of 
charcoal is produced in British Columbia, and its price 
is now $30 a ton. However, large quantities of Douglas 
fir mill waste are available and suitable for carbonizing 
in charcoal-kilns, the yields in by-products being un- 
important. 
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“The regular charcoal-kiln is a circular brick struc- 
ture holding about 50 cords of wood. It is charged and 
discharged by hand, and the volatile by-products are 
partly saved by being drawn through condensers, the 
permanent gases being returned and burnt in the kiln. 
If a battery of these kilns were established at a large 
lumber-mill so that the waste wood could be delivered 
mechanically to the kilns, the production of a ton of 
charcoal might cost: 


23 cords of mill-waste at $1 


$2.50 

Labor and other expenses of operation after deducting the value of the 
by-products 2.50 
Carriage of charcoal to smelter 1.00 
Wa nennssétheusasunesdasGaduresasnttteveeuebaavedbese $6.00 


“For the electric-smelting plant about 40 tons of 
charcoal would be needed daily. Each kiln would yield 
20 tons, but as the process is slow, requiring about fif- 
teen days, some thirty kilns would be required. If a 
charcoal industry were established in suitable relation- 
ship to the lumber industry, charcoal could be delivered 
to the smelter at a cost of about $6 or $8 per ton, cor- 
responding to $3 or $4 per long ton of pig iron. 


ELECTRODES 


“The electrodes used in the Swedish furnaces at the 
time of my visit in 1914 were 24 in. in diameter and 4 
or 5 ft. long. They were provided with threaded ends, 
so that fresh lengths could be added as the electrodes 
wore away. They were of amorphous carbon and cost 
about 4c. per lb. The consumption of electrodes, when 
making white pig iron from high-class ores, was about 
10 to 15 lb. per ton of pig iron, thus costing about 50c. 
per ton of product. In melting lower grade ores for 
foundry iron the consumption might be from 15 to 20 
lb.; at present prices in British Columbia this would 
mean about $1.50 per ton of pig. A furnace of 3000 
kw. uses six of these 24-in. electrodes. 





TABLE II. 








BECKMAN AND LINDEN’S ESTIMATE OF COST 
300-Ton-per-Month Electrode Plant 


Baking kilns complete, including all burning apparatus. . 


be Pheaide $20,000 

Hydraulic press (500 tons per month, 600-ton pressure) ............ 6,000 
Two mixers..... : 6,000 
Molds 5,000 
Calciner comple te 40,000 
SOE OOMNQNONO. 0 5 sec esccscccsnecevecccessvetccvcconsces 25,000 
Crane 8,000 
Conveying equipment and elevators 2,500 
Crushing and acreening apparatus................60ccccccccccees 3,000 
Kiln-sand ey 1,000 
Tools, chain, ete asaevite ey 1,000 
Contingencies, wo par coms : ; hatinn : ‘ wen 11,850 
Engineering ¥ 15,000 
le wie inde ; $144,350 

Cost of Making 2000 Pounds of Electrodes 

Anthracite coal, calcined, crushed and sized slip comhedeheomenra $20.00 
rein, . .. . shkbe eek ewesbare 5.00 
Baking fuel, pound per pound SN Jiao es te dea Gahewksea 4.50 
Labor, 50c. per hour 12.75 
NT OPE OP FOOTE FELT 1.85 
Supplies EE RR OSE Tres A AS AS 1.00 
Maintenance 2.00 
IL: io ast's chohulepentoel kateb net's waste de neewe 75 
I, aids «oral ba fsa one ete bar Bae bende eae deck 4.00 
J 5 ee ee oe ee nem em Ay ae were ee O $51. 85 


Cost per lIb., 2. 6c. 











“At Bay Point, Cal., the 3,000-kw. open-pit furnace, 
smelting ferromanganese, uses three 24-in. carbon elec- 
trodes. The consumption is 100 lb. per ton of ferro- 
manganese, and Beckman and Linden expect that in 
using this furnace for making pig iron the consumption 
would be 20 Ib. per ton. 

“Under ordinary conditions carbon electrodes cost 3c. 
or 4c. per Ib. [see Table II], but at the present time 
the price in the East is about 8c., and on the Pacific 
coast nearly 10c. It is desirable to make electrodes 
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locally, but this should not be undertaken until the 
smelting plant is in good running order.” 

“There is a fair supply of laborers at nearly $4 a day, 
and most skilled men are scarce at about $6 a day. The 
cost of labor per ton of iron depends very much on the 
size and output of the plant. Thus, in a fully equipped 
plant making 50 or 60 tons of pig iron, and steel and 
ferro-alloys as well, the cost of labor might be $4 or $5 
per ton of iron, but if only one or two furnaces were 
operating the labor cost might be about $7 per ton of 
iron. 

“At Hagfors three 3000-hp. furnaces are operated 
by fifty men, working 8 hours daily, at a wage of about 
12c. per hour. At this rate, with bonuses and the higher 
rates of foremen, the cost would amount to about 80c. 
a ton of pig iron. In a plant of three 3000-kw. furnaces 
in British Columbia fifty men might be assumed to cost: 
Thirty at $4 and twenty at $6, or $240 a day. With an 
average output of 75 tons daily of foundry iron this 
would mean $3.20 per ton. A plant of this size would 
probably need a few additional men, say ten or twelve, 
which would increase the charge for labor to about $4 








DAILY LABOR FOR ONE 3,000-KW. PIT FURNACE 





TABLE Ill. 
One furnace foreman at $8......... via auceeehein aaah aie , $8.00 
Twelve furnacemen at $5................. oceeeneees ence 60.00 
One chief electrician at $6... ee er sewen 6.00 
Three sub-station neem ¢ at $5 das at wate bina =e kautieu 15.00 
Three mechanics at $6... Lekcsreeer neath anbenes@ees , 18.00 
Six mixing-men at $4 Saf OTE Ee era 24.00 
Six metal-handlers at $4 soars inicwssnks banks - 24.00 
Two locomotive-crane men at $5. pddmedessbduaheneees 10.00 

eatt-ccachitdesaesnatens $165.00 





“With an output of 25 tons per day this would mean 
$6.60 per ton of iron.” 








TYPE OF FURNACE 


1. Electro-Metals Furnace Used in Sweden. This fur- 
nace has been described repeatedly—for instance, in Dr. 


. Stansfield’s book, “The Electric Furnace,” 1914 edition, 


pages 174-211—and is doubtless familiar to most read- 
ers. It consists of a furnace shaft, quite similar to an 
ordinary small iron blast-furnace stack, independently 
supported above a relatively shallow crucible of larger 
diameter, the latter covered with an annular arch 
through which project the electrodes. Furnace gases 
are ordinarily recirculated through tuyeres between the 
roof of the crucible and the descending charge, both to 
cool the roof and preheat the content of the shaft. Typ- 
ical analyses of pig irons made in large tonnage in 
Sweden (Hagfors?) are: 


For For For 
Open-Hearth Lancashire Bessemer 
Treatment 
Si 0.4 to0.6 0.2 to0.3 1.0 tol.4 
Mn 0.3 to0.5 0.2 to0.3 2.5 to3.0 
7. 0.011 to 0.018 0.011 to 0.018 0.015 to 0.019 
8 0.015 0.015 to 0.020 0.005 


During the early operation of the plant there was a 
tendency for the sulphur to be unduly high, but this was 
remedied by making the slag more basic whenever the 
furnace was run for Lancashire pig. 

Excellent bessemer has repeatedly been made. The 
early attempts were not good, but it was soon found that 
Si and Mn had to be increased. It had been assumed 
that the amount would be normal, but apparently the 
lower temperature of the electro-bessemer pig as com- 
pared with ordinary bessemer pig from blast-furnaces 
nyessitates a higher content. 

General experience points to the following results: It 
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is cheaper to make spiegel than gray pig, because: (1) 
More current can be put through the furnace; (2) the 
current consumption is lower (per ton of product); (3) 
thus the production is higher; (4) the electrode con- 
sumption is lower; (5) the repair costs are lower. 

It may further be stated that rich charges give better 
economic results than poor ones. The quality of the pig, 
however, is not influenced by the percentage of iron 
content of the ore. 

For some time past the gas from the furnaces has 
been used as fuel in the open-hearth furnaces, and it 
is estimated that the value of the gas is from 50c. to 75c. 
per ton of pig iron produced. 

In large plants white pig can be made from 65 per 
cent ore with 0.31 hp.-yr. per ton, or gray pig with 0.37 
hp.-yr. per ton. Smaller plants on account of a greater 
“diversity factor” would require perhaps 0.41 hp.-yr. 
per ton of gray iron, or 0.45 hp.-yr. if the ore ran not 
over 55 per cent iron. 

The following furnaces of this style have been con- 
structed: 


SWEDEN 
Trollhatten, one 2250-kw. furnace; one 3000-kw. furnace 
Hagfors, two 2250-kw. furnaces; three 4,000-kw. furnaces. 
Domnarfvet, one 7000-kw. furnace; four 3000-kw. furnaces, one 2000-kw 
furnace. 
Soderfors, one 5000-kw. furnace. 
Ljusne, one 3000-kw. furnace. 
Porjus, two 3000-kw. furnaces 
Lulea, three 3000-kw. furnaces. 
NORWAY 


Tyssedahl (Hardanger), two 2600-kw. furnaces 
Arendal, two 2000-kw. furnaces 


SWITZERLAND 


Two furnaces 
JAPAN 
Three furnaces. 
ITALY 
Aosta, six 3000-kw. furnaces. 

2. Helfenstein Furnace. “The Helfenstein furnace 
was originally devised for the production of calcium car- 
bide and ferrosilicon. [See R. Taussig, MET. & CHEM. 
ENG., X., 1912, page 686.] A 10,000-hp. furnace of this 
type for iron-smelting was started at Domnarfvet in 
May, 1913. A more recent account appeared in MET. & 
CHEM. ENG., May 1, 1917, page 509, from which I have 
taken the following particulars: 

“When charcoal was used, the consumption of power, 
etc., was 2170 kw.-hr.,, 380 kg. charcoal (70 per cent 
carbon), and 5 kg. of electrodes per metric ton of pig 
iron. When coke was used, the consumption was 2600 
to 2700 kw.-hr., 310 to 320 kg. of coke, and 4 kg. of 
electrodes. The consumption of 2170 kw.-hr. with char- 
coal corresponds to 0.392 hp.-yr. at 85 per cent load 
factor. This is probably for the production of white 
iron from high-grade ores, though at the time of my 
visit ores of 50 per cent iron were being smelted. It 
does not appear that the efficiency is any better than 
that of the Electro-Metals furnace, and it should be 
noticed that the use of coke causes the consumption of a 
far greater amount of electrical power. 

“The idea of this furnace is to increase the output and 
efficiency by using a far larger amount of power in a 
furnace of a given size than was possible in the Electro- 
Metals furnace. The furnace gases were not used to 
reduce the ore in the furnace, but were employed for 
other purposes in the plant. It is unfortunate that we 
have no detailed account of the operation of this fur- 
nace, or of the reasons which caused it to be aban- 
doned.” 

The furnace itself is essentially a tall open-pit fur- 
nace with openings in the side walls somewhat below the 
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top through which the gaseous products of smelting are 
sucked into a bustle pipe, to be transported elsewhere 
for use. 

3. The Noble Furnace. After considerable experi- 
mentation between the years 1907 and 1911, one 2000- 
and one 3000-kw. furnace similar in form were evolved 
by the Noble Electric Steel Co., at Heroult, Cal. The 
latter was substantially a covered rectangular shaft 28 
ft. long, 10 ft. wide, lined with firebrick, charged 
through vertical chutes 18 ft. high, in which the cold 
ore descended without heating. Between charging 
chutes the furnace was arched over; through these 
arches were four 12-in. graphite electrodes. 

“The best account of this furnace was written by 
John Crawford, the plant manager, in METALLURGICAL 
& CHEMICAL ENGINEFRING, July, 1913, Vol. XI, p. 383. 
The furnace gases are not used for preheating or re- 
ducing the ore, but are led away and used under lime- 
kilns and charcoal-retorts. The electric current is sup- 
plied to the furnace at a voltage of from 40 to 80. He 
found that coke was less satisfactory than charcoal in 
this furnace, but that if the coke was crushed a mix- 
ture of 60 per cent coke and 40 per cent charcoal could 
be used with fair efficiency. The following is an analy- 
sis of a 200-ton lot shipped to a foundry for making 
steel castings: 


Per Cent 
Silicon...... iabphtesendodasekihyateberital eeheedesrs eaneend 2.880 
I 6. 6.50650 060b00CheS hdd eb deh Seeeehas hens eeseasee 0.098 
Graphite carbon. ..... 3.300 
EE eee epee rere Perr rr mrt tT ree 0.028 
PRS cv ccds -etendegient 0.031 


“Mr. Crawford does not consider this type of furnace 
as efficient as the shaft type, but states that he has 
kept the power-consumption as low as 2200 kw.-hr. per 
ton of pig in a furnace of 300 kw. This would equal 
0.40 hp.-yr. at 85 per cent load factor. He states, how- 
ever, that the long and narrow type offers the possibility 
of building several furnace units on to each other, like 
copper blast-furnaces, and this would lessen the radia- 
tion and electrical losses and increase the efficiency. It 
would also enable part of the furnace to be repaired 
while the remainder was still in operation.” 

4. The Open Pit Furnace. This type has been de- 
veloped for calcium carbide and ferro-alloys; while it 
has never been used in the manufacture of iron, Beck- 
man and Linden believe it is suitable for this duty. These 
men built and operated the furnace at Bay Point, Cal., 
for the Pacific Electro-Metals Co., illustrated and briefly 
described in CHEMICAL & METALLURGICAL ENGINEERING, 
Aug. 1, 1918, Vol. 19, p. 115. This furnace is a rec- 
tangular steel furnace, 17 ft. long, 9 ft. wide, and 7 ft. 
high, lined with 44 in. of firebrick, and with a 3-ft. 
bottom of carbon butts. Three 24-in. carbon electrodes 
operate through the open top, spaced 3 ft. 6 in. centers, 
the lower ends being submerged in the granular fur- 
nace burden, which is shoveled constantly into the open 
top, heaping full. Current at 70 to 100 volts is used. 

“There can be no question that charcoal pig iron of 
any desired grade can be made in fhis kind of furnace, 
which is easily and cheaply built and repaired, and 
should be able to run for a long time without need of 
repair. By providing an ample supply of power the 
efficiency should be satisfactory, and may be expected to 
approach fairly closely to that of the Swedish furnace. 
The charcoal-consumption will certainly be higher, but, 
as a poorer quality charcoal can be used, this need not 
cause any additional expense. The power-consumption 
will probably be higher; but it is impossible to speak 
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positively on this point, because the loss in heat, due 
to the open top and the absence of a stack, may be 
largely balanced by the greater efficiency of a higher- 
powered furnace, and by the fact that stoppages for re- 
pairs will be fewer and less prolonged. The consump- 
tion of electrodes will probably be larger per ton of 
pig iron, because they are somewhat exposed to the air, 
and perhaps also on account of the greater current 
density used in these electrodes. It is difficult to avoid 
the conclusion that, in operating such a furnace for the 
commercial production of pig. iron, the management 
would ultimately be obliged to close in the furnace-top, 
so as to remove the gases from the furnace room. The 
furnace, so closed in, would then resemble the Helfen- 
stein or the Noble furnace. 

“If, then, it is decided to smelt in an electric furnace 
other than the Swedish type, it would be practicable to 
start with a simple pit furnace as used for ferroman- 
ganese.” 

CosT OF PLANT 


Electro-Metals of London estimated the 1918 cost 
of a 6-furnace plant in Canada as $540,000, or $9 per 
ton of yearly output. These figures are based on a 
similar installation for Ansaldo in Italy. A plant for 
pig iron of half that size Dr. Stansfield estimates to 
cost $350,000 to $400,000, including land, wharf, track- 
age, and rolling stock, and when making gray pig of 
rather lower grade ore (53 per cent) would reduce 9000 
tons per annum per furnace. This figures to approxi- 
mately $15 per ton of yearly output. 

“In order to obtain an independent judgment in re- 
gard to the general arrangement and cost of an elec- 
tric-smelting plant in British Columbia, I discussed the 
design with Mr. R. H. Stewart of Vancouver, and he 
contributed some general considerations in regard to the 
design and cost data for the general portions of the 
plant, exclusive of the electrical furnaces and appliances. 

“The design was for a plant of 20,000 hp. (15,000 kw.) 
for the production of 100 tons of iron daily and 20 tons 
of ferro-alloys. The plant was designed to handle daily 
the following quantities: 


Tons 

Iron ore 200 
Charcoal : 50 
Limestone aaa 20 
Electrodes ; 2 
Manganese ore a 20 
Quartz , ‘ 10 
hrome ore ' owe 10 
Scrap-steel sane : 20 


“Although the plant as a whole was based on a daily 
capacity of 100 tons of iron and 20 tons of ferro-alloys, 
the electrical and furnace equipment is only about half 
of this, corresponding to a consumption of 10,000 hp., or 
7500 kw., and a production of 50 tons of pig iron and 
5 tons of ferro-alloys, provision being made for exten- 
sion at a later date. 

“The furnace building would be 50 ft. 
high and 150 ft. long. It would contain along one long 
side two 3000-kw. open furnaces for smelting iron ore 
and three 300-kw.-open furnaces for ferro-alloys. On 
the other side of this wall would be the transformer 
building, 30 ft. wide and 30 ft. high. The supplies of 
ore for the furnaces would be delivered by an elevated 
track in front of the furnaces and level with the charg- 
ing-platforms. The furnace gases would be removed 
by flues below the charging platform. The pig iror. 
could be tapped into large ladles and cast in sand or in a 
casting-machine or poured direct into a bessemer con- 
verter for steel-making. The ores and other supplies 


wide, 30 ft. 
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coming by water would be unloaded into storage by a 
locomotive crane. The charcoal would need a large 
storage shed, perhaps 300 ft. long and 90 ft. wide, 
which would contain a month’s supply, stored not more 
than 10 ft. deep. 

“The order of operations would be as follows:— 


(1.) Unloading from the dock directly into storage. 

(2.) Removal from storage, using the same crane, 
to crushing and sampling plant. 

(3.) Removal from crushing plant to the furnace 
charge-bins. 

(4.) Delivering from charge-bins over weighing- 
hoppers to the charge-cars and thence to the side of 
the furnace. 

(5.) Smelting for pig iron or ferro-alloy. 

(6.) Molten pig iron received in ladle and handled 
by crane to casting-bed or casting-machine or to steel- 
making furnace. 

(7.) The slag would be received in a ladle and re- 
moved by a locomotive. 


“The following is based on Mr. Stewart’s estimate 
for the cost of buildings and general plant. Items for 
the [open pit] furnaces and electrical equipment have 
been added from Beckman and Linden’s estimate: 


20,000-HP. PLANT WITH 7000 KW. OF ELECTRIC 


EQUIPMENT 


FURN ACES AND 


Mr. Stewart's items: 


Locomotive crane, buckets and grab-buckets $19,000 
Dock, say......... 10,000 
Electric eee cars and equipme nt for handling between the 

wharf and the crushing plant : cielet 10,000 
Crushing and sampling, say 17,000 
Charcoal storage for one month's supply... 8,000 
Tracks, etc., for the above-mentioned e quipment. 3,500 
Li ifting-magne t for steel scrap, etc... .......0.0-005: 1,200 
Storage of manganese ore 3,500 
Storehouse for electrodes and othe -r supplies, including a small crane 6,000 
Six furnace charging-bins, including weighing-hoppers and mechani- 

cal feeders... 9,000 
Tracks, charge-cars, and locomotive, with supports for the overhead 

track 10,000 
Furnace building, including crane runway 25,000 
Transformer building. 12,000 
3- to 10-ton ladles 6,000 
Flues and stacks 25,000 
20-ton crane, 50-ft. span 18,000 
Laboratory and equipment 6,000 
Office 5,000 
Machine-shop and blacksmith's shop 12,000 
Wash-house and change-room 3,000 
Slag-handling equipment 8,009 

Items from Messrs. Beckman and L inde n 

Two 3000-kw. 3-phase furnaces, installed 30,000 
Seven 1000-kw. single-phase transformers 45,500 
Two sets low-tension buses for 3000-kw. furnaces 10,000 
Two sets high-tension buses, etc., for 3000-kw. furnaces 12,000 
Three 300-kw. single-phase furnaces, installed 10,000 
Four 300-kw. transformers, installed 10,000 
Three 50-kw. single-phase transformers 2,000 
One 25-kw. motor-generator set for regulators 2,000 
Three sets low-tension buses for 300-kw. furnaces 1,500 
Land, say 6,000 
Engineering and contingencies, 20 per cent on $129,000 25,800 

Total $372,000 


“Modifying this estimate to represent a plant of 


9000 kw. making pig iron only, we have: 
9,000-KW. PLANT FOR PIG IRON ‘ 
Mr. Stewart's items $217,000 
Three 3000-kw. furnaces 45,000 
Eleven 1000-kw. transformers 71,000 
Three sets low-tension buses 15,000 
Three sets high-tension buses, et« 18,000 
Three 100-kw. transformers 3,000 
One 25-kw. motor-generator 2,000 
Land 6,000 
Fngineering, etc., 20 ner cent on $160,000 32,00C 
Total $409,000 


“These figures agree with the previous estimate of 
$400,000.” 


CosT OF MAKING PIG IRON IN SWEDISH FURNACE 


Table IV contains available and estimated costs by 
Swedish practice. Costs from Electro-Metals are for a 
large plant, and show what can be done under excep- 
tionally favorable conditions. Mr. Leffler’s figures ap- 
peared in Jron Age, Sept. 18, 1917, p. 605. The in- 
creased amount in Stansfield’s estimate is due in about 
equal proportions to the increased charges for ore 
power and labor. Items in Dr. Stansfield’s estimates are 
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explained in previous sections, and interest is taken on 
$400,000 for plant plus $100,000 working capital, while 
10 per cent depreciation (somewhat moderate) is fig- 
ured on the plant. 


CONVERSION OF WHITE IRON INTO FOUNDRY PIG 


“On account of the fact that the Swedish furnace is 
generally used for the production of a white pig iron 
containing not more than about 1 per cent of silicon, we 
have no exact data for the production of foundry iron 
of, say, 3 per cent of silicon in this furnace. We are 
satisfied, however, that there would be a decided in- 
crease on this account in the cost for power, charcoal, 
electrodes and maintenance, besides the general over- 
head, labor and interest charges. In view of this, it is 
worth while to consider what the cost would be of con- 
verting white iron into foundry iron by the addition of 
ferrosilicon. One ton of iron containing 1 per cent of 
silicon would need the addition of 0.04 ton of 50 per cent 
ferrosilicon to raise its silicon content to 3 per cent. 
This ferrosilicon would cost, made in the plant, about 
$85 per ton, or $3.50 for the amount needed. 

“If the pig iron were received in a large ladle and the 
ferro were thrown in red hot, there should be enough 
heat to effect a perfect mixture; and as the iron is cast 
into pigs for sale, and then remelted in a cupola, any 
irregularity would be remedied before the final casting. 
The saving in the cost of smelting through producing 
white iron instead of foundry iron would about equal 
the cost of the ferrosilicon, and there would be the added 
advantage of making a single furnace product and turn- 
ing as much of this as was needed into foundry iron. 


DIFFERENCE IN COST 


“Mr. Gronwall, in his estimate in 1914, places the 
difference in cost between gray and white pig iron as: 


0.03 ton of charcoal 
0.03 horsepower-year 

5 Ib. of electrodes. 

10 cents for repairs. 

7 cents for petty charges 


“Under our conditions this would mean: 


Rs on nod wdnan 6O00euseeeheee éeehedbes Been $0.24 
Power at $15 . 45 
Electrodes at 8 cents . 40 
SOREN ENE UCT GRIT, go oc cceccisvccccevececssonesees 21 

a a a ere $1.30 


“We must add, however, a proportion of the charges 
for labor, management, and fixed charges amounting to 
about 60c., thus bringing the whole up to $1.90. The 
additional expense may. easily be as much as 0.05 ton 
of charcoal and 0.05 hp.-yr., and the increased cost 
would then be about $3 a ton (everything considered), 
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or nearly as much as the cost of the ferrosilicon addi- 
tion. 

“The ferrosilicon used was found to cost $3.50, but, as 
it replaces an equal weight of pig iron costing $1, the 
net cost of the addition will only be $2.50 per ton of 
the resulting foundry iron. 

“The foregoing discussion is not intended to prove 
that the addition of ferrosilicon to white iron is the 
best way of making foundry iron, but merely that the 
use of the Swedish furnace for foundry iron would be 
perfectly safe, because ferrosilicon could be added with- 
out much additional expense if it were found imprac- 
ticable to make foundry iron directly.” 


Cost OF SMELTING IN PIT FURNACE 


Dr. Stansfield conservatively assumes the following 
power and charcoal used per long ton of iron in a pit 
furnace: 


Hp.-Yr. Net Ton Charcoal 
White iron from 65 per cent concentrate. 0.35 0.45 
White iron from 50 per cent ore 0.43 0.45 
Gray iron from 65 per cent concentrate 0.42 0.50 
Gray iron from 50 per cent ore ; 0.50 0.50 


On such a basis the cost of making one long ton of 
foundry pig in pit furnaces (10,000-kw. plant) is as 
shown in Table V. 








TABLE V. COST OF IRON FROM PIT FURNACE 

——From 55 per Cent Ore—— From 65 per Cent Concentrate 

Quantity Price Amount Quantity Price Amount 

Iron ore....... 2 tons $4.00 $8.00 1.43 tons $6.97 $10.30 
Electrical 

power.... 0.5 hp.-yr. 15.00 7.50 0.42 hp.-yr. 15.00 6.30 

Charcoal. . O5ton .00 3.00 0.5 ton 6.00 3.00 

savemes.. .. 20 Ib. 10 2.00 20lIb. .10 2.00 

Flux es s ween ? Cremer Hee whhes 

Labor 6.00 er 6.40 

Supplies 1.00 1.00 
Plant and gen- 
eral office 

Ssss teacetee ee0enes 3.00 5,00 
Interest and 

depreciation 20% on $120,000 3.00 20% on $140,000 2.81 

Total $33.50 Total $36.81 








In all the above estimates it should be carefully noted 
that electric energy was assumed to cost $15 per hp.-yr., 
the understanding which the author held until shortly 
before his report was written, as already noted above 
in the section on “Cost of Electric Power for Smelting.” 
Charges of 4c. per kw.-hr. quoted him later are so high 
as to render impossible any large-scale production of 
electric pig iron in the Swedish or open-pit furnace. 


COMPARISON WITH BLAST-FURNACE METHODS 


“It may be of value to compare with my estimate of 
the cost of making pig iron in the Swedish furnace the 
following estimates by the B. L. Thane Co. of the cost 

















TABLE IV. COST WITH SWEDISH FURNACES 














European Plant 


British Columbian 
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North Sweden =| 1918 Minimum 























| by Electro-Metals by J. A. Leffler by A. Stansfietd 

Capacity per annum 60,000 tons white iron ? 27,000 tons gray iron 27,000 tons gray iron 
> SE earners avn Se a a | 1} tons $1.50 | 1.6 tons $4.38 | 2 tons $8.00 | 1.7 tons $5.00 
AE, ks 64 ret adnes bats 60660 RE~OS TERE OH SS Se 6 n8 ton | Perr cM Eh Adttceeves | Veceae Bb tkebeeneve E éeaeue 
inne eee ehh eke Staten Renae Ehesdehdans see 0eh 33 ton 2.00 | 0.4 ton 5.00 | 0.4 ton 3.20 | 0.4 ton 3.20 
i a rN Se ea le 10 Ib. A |. .44 | 15 Ib. 1.20 | 15 Ib. . 60 
IR Oe ee Meena apnea 0.31 hp.-yr. 2.50 | 0.365 hp.-yr. 3.46 | 0.45 hp.-yr. 6.75 | 0.45 hp.-yr 4.50 
i. + din dns WOR NEORRONE CORLEONE eK wecen el Cneeteeaies Gt peathaeasees PE Rseeiadwes Sa eT peonnaceee 1.00 
Labor Gn ae eee er hee, eee fica Seeks Me b40doecbne Rw Etetendb dens sk ] eeeerce 4.50 
«cies cnanizecéintehse hale Rh edeieeehdemens « A égeteeveda PUN 6040006600 th stermennee Br Es asenunees 2.00 
DURE GE GUBUOMIIMIOM, « oo nc cer ccctsecesecectccceseces of swereseene | a eee .86 | 6and 10% 2.60 | 6and 10% 2.60 
oe Kent isha nike egal tab earn Mehins ian de | ccccccecee | coccee | evccsscees ey Shedoaveds ee béesnksens .50 
tC hae ee tones cnet et bank We eCe SRE VEE MEL eNeGs (eek andebaduee Eo cockem BBendsemess DE Shatnichae Mnesése 0 ubaeeeanse. E oieeds 
IID, 6.4 « cctennsscsshiaphegephaaheansdasucies snes | ere Eee eee eee RaW Riebeers ends Bi anscee | vseosecess Pf eceees 

OE EE CEE nS ee | ROPE e a” | arn CURBS si ciksienses > eee $23.90 
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TABLE VI. COST OF FERRO-ALLOYS 














| 
80° Ferromanganese | 
00-K vy 


Silicomanganese 
300-Kw | 60° Mn; 2 


65% Ferrochromium 50% Ferrosilicon 
0% Si 300-K w 3000-Kw. 




















Furnace 3000-Kw. Furnace Furnace Furnace 
a — —_———— | ~} 
Quantity Rate | Amount Quantity | Rate |Amount| Quantity Rate Amount Quantity | Rate Amount 
Ore 2.7 T 40% | $25 $67.50 | 3200 Ib | $25,/T $40.00 | 3T 40% | $36.00 | $108.00 | 

Bteel turnings 300 Ib. | $10/T 1.30 440 Ib $10/T 2.00 | 100 Ib. $ii-T 50 | 1500 lb $10/T $7.50 
Lime rock : 1500 Ib $3/T | 2.25 | } of , 
Bilica rock | 380 lb $4°T 80 | | | 2400 Ib $3.50/T 4.20 
Coke and charcoal 1400 Ib $8 T 5.60 | 1800 Ib $3/T | 7.20 | 1350 Ib. | $8 5.40 | 1200 Ib $8 } 4.80 
Electrodes... .. 150 Ib. | Ze 10.50) 100. | Ze 7.00; 100lb. ) 7c 7.00 | 60lb Ie. | 4.20 
ower 0.9hp.-yr. | $15 13.50 | O.8hp-yr. [$15 12.00 | 1.4hp-yr. | $15 |} 21.00 |) thp.-yr.| $15 } 15.00 
Labor... 8.00, .. 8.00 | 12.00 ' | 16.00 
Maintenance 5.00 5.00 | 5.00 ‘ ‘ ' 
Supplies 2.00 | 1.50 2.00 | | 1.50 
Plant expense 3.00 | 3.00 10.00 | | 15 00 

Office expense 6.00 6.00 6.00 . 
$124.65 2.50 $68. 20 


of making pig iron in a large blast-furnace near Puget 
Sound at 1918 prices: 


B. L. THANE COMPANY'S ESTIMATE OF THE COST PER LONG TON 
OF BLAST-FURNACE PIG IRON 


Iron ore, 3,457 Ib. at $4.40 per long ton $6.8! 
Coke, 2,485 Ib. at $9.60 per net ton 11.93 
Limestone, 1,000 Ib. at $1.90 per long ton wee 81 
Labor 1.50 
Materials 1.50 
IL abt au ddwe ood urekudae len ydiessshiensaeenatewin 3.40 

Total $25.95 


“There does not appear to be any cause, other than 
the different size of the furnaces, why electric-furnace 
iron should cost more than blast-furnace iron under the 
conditions we find on the Coast, and providing that 
power can be obtained at $15 or less. 


AUXILIARY INDUSTRIES 


“In view of the limited market for foundry pig iron 
in British Columbia, it will be essential to make other 
products, so as to increase the output of the plant. For 
this purpose an additional output of low-silicon pig iron 
can be made, and this can be melted with steel scrap 
for the production of steel. Ferro-alloys, such as ferro- 
Silicon, ferromanganese and ferrochrome, can also be 
made in an electric-smelting plant. These auxiliary in- 
dustries not only increase the general output of the 
plant, thus reducing, proportionately, the overhead 
charges, but are themselves likely to yield a higher 
profit than the production of pig iron.” 

Attached is Table VI giving the itemized cost of va- 
rious ferros. 

On the basis of power at 0.5c. per kw.-hr., 80 per cent 
ferromanganese would cost $136.15 per ton. In 1913 
this alloy sold in the Eastern States at $50 per long 
ton. [On April 15, 1919, this journal quoted $130 to 
$150 per long ton. ] 

A small furnace making silicomanganese with 0.5c. 
per kw.-hr. power would cost about $110 per ton. 
[Silicomanganese is not in general use among Ameri- 
can steel plants. | 

On the basis of power at 0.5c. per kw.-hr., 65 per cent 
ferrochromium would cost $194.40 per ton. [Such ferro- 
chromium was quoted in this journal on April 15, 1919, 
at from $416 to $520 per short ton.] 

On the basis of power at 0.5c. per kw.-hr., 50 per cent 
ferrosilicon would cost $81 per ton. In 1913 this alloy 
sold at $73 per ton. In October, 1918, it is quoted at 
$160 per ton, and on April 15, 1919, it was from $90 to 
$150 per gross ton. 

“In order to be able to make pig iron on as large a 
scale as possible, and also with a view to combining more 
profitable industries with that of iron-smelting, it is de- 





$9 









sirable to introduce into the electric-smelting plant fur- 
naces and other appliances for making steel. The gen- 
eral scheme suggested is that about 25 tons of foundry 
iron should be produced daily for sale to iron-foundries, 
and a further 25 or 30 tons of white pig iron should be 
made for conversion into steel in the same plant or else- 
where. The steel would probably be made in small open- 
hearth furnaces heated by oil, or in electric furnaces of 
the Heroult type. Together with 30 tons of pig iron, 
about 60 tons of steel scrap could be used if desirable, 
thus yielding about 85 tons of steel daily. This could 
be used in part for making steel castings, and the re- 
mainder could be rolled into rods and bars of small sec- 
tion in a small rolling-mill. I may add the following 
estimate, made by Lyon & Keeney in 1915, for the cost 
of electric steel-making in the Western States (Trans., 
Amer. Electrochem. Soc., 1915, XXVII., page 158) : 
COST OF PRODUCTION OF ONE LONG TON OF STEEL IN THE 
ELECTRIC FURNACE IN THE WESTERN STATES 


1.1 tons of scrap at $15 per ton es . $16.50 
Slag materia 1.00 
RL. J. one nnneensdéshetdeetese’ 1.00 
800 kw.-hr. at 0.20c. 1.60 
Labor 2.50 
Maintenance and repairs 2.40 
20 Ib. of electrodes at 5« 1.00 
Amortization and depreciation at 5 per cent each... . 1.50 
Interest at 6 per cent i 90 
General 1.00 
Royalty 50 

Total $29.90 


“The present cost of making steel in British Colum- 
bia will be considerably higher than this estimate, on 
account of the higher cost of supplies and operation.” 





Edgewood Arsenal Has New Commanding Officer 

Edgewood Arsenal, which is the Gas Offensive Divi- 
sion of the Chemical Warfare Service, U. S. A., has now 
come under the command of Lieut.-Col. Amos A. Fries, 
Corps of Engineers, (C. W. S.), U. S. A., who as Briga- 
dier-General, National Army, A. E. F., commanded the 
C. W. S. forces throughout the war in France. 

Col. William H. Walker, formerly of the Massachusetts 
Institute of Technology, Boston, who has been the com- 
manding officer of Edgewood Arsenal, has been honored 
with a Distinguished Service Medal by the Secretary of 
War and is now returning to pursue his profession in 
civil life. 

Edgewood Arsenal, with its headquarters at 311 West 
Monument St., Baltimore, has arsenals located at Edge- 
wood, Md.; Hastings-on-Hudson, N. Y.; Kingsport, 
Tenn.; Midland, Mich., and South Charleston, W. Va. 
The arsenals formerly located at Stamford, Conn.; 
Bound Brook, N. J.; Niagara Falls, N. Y., and Buffalo, 
N. Y., have been sold. 
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Decision on Frasch Patents on 
Sulphur Mining 
By Huco MocK AND ASHER BLUM 


HE Circuit Court of Appeals of the Third Circuit, 

which is a Federal Appellate Court having juris- 
diction over the States of Pennsylvania, Delaware and 
New Jersey, rendered the following decision in March 
which, as the Court states, “involves basic matters affect- 
ing the whole sulphur product of the United States.” 

A proper comprehension of this extremely important 
decision, which enables the Freeport Texas Co. and other 
concerns owning sulphur beds similar to the enormous 
deposit found in Louisana to compete with the Union 
Sulphur Co., requires a brief historical survey of sulphur 
mining as originated and practiced in America. 

Prior to the development of sulphur mining in 
America, nine-tenths of the world’s supply was produced 
in Sicily by extremely primitive methods which involved 
shafting and other ordinary methods used in mining. 
In 1869 an enormous deposit of sulphur was discovered 
in Louisana when a well was being drilled for oil. All 
efforts to mine this proved unsuccessful for twenty-five 
years until Herman Frasch took up the problem. 


COURT EULOGIZES MR. FRASCH 


The Court pays a handsome tribute to Mr. Frasch, 
who, it states, “in inventive fertility and past experi- 
ence seemed to be the one man to solve the difficulty ana 
successfully work out one of the most remarkable won- 
ders of world commerce.” 

Mr. Frasch resolved to give up the mining methods 
and shafting which had proved ineffectual because of 
the presence of quicksand and water and because of the 
presence of sulphurous gases which had killed several 
men. Mr. Frasch was very experienced in oil well work 
and his “daring, original and inventive step” consisted 
in forcing hot water into the sulphur bed so as to melt 
the sulphur, and then pumping up the molten sulphur 
to the surface and separating it from the water. 

In 1890, Mr. Frasch filed applications in the United 
States Patent Office which resulted in the grant of U. 
S. Patent No. 461,429 for a process of mining sulphur, 
and Patent No. 461,430, which covered apparatus for 
mining sulphur, and these patents were issued on Oct. 
20, 1891, so that by operation of law they would expire 
on Oct. 20, 1908, and then become free, public property. 
A third patent, No. 461,361, also issued on the same day, 
but it played no importance in the decision. 


THE First FRASCH PATENT 


In the U. S. Patent No. 461,429 Mr. Frasch stated 
that his method was useful for sulphur deposits which 
were overlaid with beds of quicksand which therefore 
prevented shafting. The method disclosed in this patent 
required that an ordinary well should be drilled through 
the limestone above the sulphur, a casing being forced 
through this limestone and through the quicksand by 
the ordinary methods used in drilling oil wells and the 
like. This shut off water and the quicksand. When 
the casing reached the sulphur, a hole of smaller diam- 
eter was continued to the bottom of the sulphur de- 
posit. Tubing of smaller diameter than the casing was 
then passed through the casing and the hole in the sul- 
phur in a central position, and this tubing was passed 
above the ground to a casing head. Water at about 


CHEMICAL AND METALLURGICAL ENGINEERING 


637 


270 to 280 deg. Fahrenheit was then forced down by a 
pump between the tubing and the casing to the bottom 
of the hole in the sulphur, where it melted the sulphur 
and forced it up through the tubing to proper separators. 

U. S. Patent No. 461,430 also showed a pump at the 
bottom of the tubing which could be used to raise the 
molten sulphur. Thus the mine could be filled with hot 
water to melt the sulphur and the sulphur could be 
periodically removed by this pump. A modification of 
this apparatus showed a bleed pipe extending from the 
surface of the ground to the hole in the mine, the bottom 
of the bleed being higher than the bottom of the casing 
and tubing. This bleed pipe could be used to draw off 
the hot water while the sulphur was pumped up by the 
pump before mentioned. 

Frasch’s first well was drilled in the fall of 1894 and 
was worked for four or five hours, producing about 500 
bbl. of sulphur, when mechanical difficulties due to the 
sulphur corroding the iron-working parts of the valve 
and pump, and the weakness of the boiler used to supply 
the hot water, caused the stoppage of operations. 


WHY COMPLETE COMMERCIAL SUCCESS WAS DELAYED 


Various reasons delayed complete commercial success 
until 1903, but the Court stated, “We are satisfied that 
such delay and difficulties were not caused by defects in 
Frasch’s original conception or in means to utilize it. 
As already pointed out, Frasch was immersed in other 
work; he regarded this as a side issue; his visits were 
infrequent; the work was frequently suspended, for as 
much as a year at a time; the finances were such that 
the work was badly hampered.” 

In the meantime, and before commercial success had 
been secured, Frasch filed another application, on May 
27, 1897, which resulted in the issuance of two patents 
on Sept. 19, 1905, 799,642 and 800,127. In addition, 
Frasch was also granted U. S. Patent No. 1,008,319 on 
Nov. 14, 1911. 

In U. S. Patent No. 799,642, Frasch stated that his 
earlier patents were unsatisfactory because since the 
sulphur had been found to be porous he could not develop 
sufficient pressure with the water pump to raise the col- 
umn of molten sulphur and that a lifting pump gave 
trouble with its valves. In addition, the water with 
which the deposit of sulphur was saturated cooled the 
incoming hot water so that the yield of sulphur was 
small. The novelty in this patent consisted in not re- 
turning the water to the surface, but forcing it out 
through the porous rock so as to heat it even when the 
temperature of the water was below the melting point 
of sulphur. The water was now forced in at about 300 
deg. Fahrenheit to counteract the effect of the cold 
water in the porous deposit. 


FRASCH’S LATER PATENT 


The apparatus shown in this patent showed a pipe 
corresponding to the casing of the earlier patents, which 
was driven down to the rock. An inner and centrally 
located hot water pipe was then passed through the cas- 
ing to the bottom of the sulphur. This hot water 
pipe had a plug at its bottom and was perforated 
above the plug so as to allow the hot water to escape 
into the mine. A sulphur-raising pipe of less diameter 
than the hot water pipe was centrally located therein 
and was connected with the plug of the hot water pipe. 
The bottom of the sulphur-raising pipe was provided 
with a strainer and had an air-injecting pipe located 
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therein which was provided with a perforated bottom 
piece. Of course all these pipes extended to the surface 
of the ground. The bottom of the casing, or mine pipe 
as it is called, was higher than the bottom of the hot 
water pipe. Hot water was forced into the mine pipe 
and also into the hot water pipe, so as to fill them to a 
certain height. The hot water issuing from the mining 
pipe melted the sulphur and caused it collect around the 
bottom of the hot water pipe and the sulphur-raising 
and air-injecting pipes so as to seal them, while the 
water from the hot water pipe flowed directly over the 
molten sulphur and kept it hot. The hot water was 
allowed to flow away through the surrounding porous 
rock. Air was injected from the air pipe until the 
density of the sulphur was lowered to about that of 
water so that it could be easily raised by the column 
of water in the hot water pipe. 

U. S. Patent No. 800,127 had about the same dis- 
closure as No. 799,642, and mentioned that no provision 
was made for the return of the hot water which was 
forced out through the walls of the cavity in the sulphur 
and into the walls of the surrounding rock. U. S. 
Patent No. 1,008,319 covered the idea of injecting the 
hot water into the mine through a strainer so as to di- 
vide the stream of hot water over a wider zone and 
prevent clogging. 


UNION SULPHUR Co’s CLAIMS 


The Union Sulphur Co., which had acquired these 
three later patents, sued upon claims 2, 3, 6, 12, 19, 21 
and 22 of No. 799,642, upon claims 2, 3, 7, 11, 21 and 24 
of No. 800,127, and upon claims 7, 20 and 28 of No. 
1,008,319. 

The claims of No. 799,642 attempted to cover partic- 
ularly the following points: 

1. The forcing of water heated above the temperature 
at which melted sulphur begins to darken into the de- 
posit and out through the surrounding rock, and re- 
moving the melted sulphur. 

2. The use of injected air to lessen the density of the 
sulphur. 

3. The injection of hot water into the cavity in the 
sulphur at two different levels, that is, one from the 
casing or mine pipe and another from the hot water 
pipe. 

The claims of No. 800,127 in issue attempted to cover 
the apparatus for carrying out the above-mentioned 
process. The three claims of No. 1,008,319 attempted 
to cover the point already defined, namely, spraying 
out the hot water through a strainer. 


IMPORTANCE OF THE LITIGATION 


The great importance of the litigation consisted in 
the fact that the porous character of the sulphur de- 
posit made sulphur mining in America impractical un- 
less the process and mechanism disclosed in the later 
patents and covered by these claims were used, so that 
if these claims would have been sustained the Union 
Sulphur Co. would have had a monopoly at least up to 
Sept. 19, 1922, when its patents No. 799,642 and No. 
800,127 would expire. 

The Union Sulphur Co. contended that when Frasch 
commenced his operations and applied for his patents 
issued in 1891 he was absolutely ignorant of the porous 
character of the Louisana sulphur deposit and that he 
believed that it was impervious to water, which was 
alleged to be the case in the Sicilian sulphur deposits, 
and that the earlier Frasch patents were valueless and 
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impracticable, while the later Frasch patents involved 
an advance over them of great practical merit. 

The Freeport Texas Co. contended that Frasch well 
knew from the very inception of his operations that 
the Louisiana deposit was porous and that the later 
Frasch patents represented nothing novel or patentable 
over his earlier patents, but were merely an attempt 
to stretch out the monopoly of the Union Sulphur Co. 
so that it would have the control of the American sul- 
phur market from 1908 to 1922, and it pointed out that 
while Frasch had filed his second series of patents in 
1897 the actual issuance of these patents had been de- 
layed until 1905. 


THE CourtT’s DECISION 


The Court very carefully analyzed all the testimony 
in a decision covering eighteen printed pages, and it 
came to the conclusion that since Frasch had examined 
a sample of the Louisana sulphur and from other cir- 
cumstances he was well acquainted with the porous 
character of the Louisana deposit from the commence- 
ment of his work and that there was no basis for any 
patentable novelty in the later patents. The Court 
held that it involved no invention to apply the hot water 
at two different levels instead of at one, as was done in 
the first Frasch patents, or to use air pressure as a 
means of bringing the liquefied sulphur to the surface, 
and that Frasch’s former patents were not restricted 
to a tight and non-porous rock. The Court also held 
that to distribute the hot water through a perforated 
lining was a common mechanical expedient and involved 
no invention. Accordingly, it ordered the complaint of 
the Union Sulphur Co. to be dismissed. 


Does NoT BAR OTHER SUITS ELSEWHERE 


This decision does not prevent the Union Sulphur 
Co. from bringing a like suit against some other com- 
pany which may be located outside of the States of 
Pennsylvania, Delaware and New Jersey, and while the 
Federal Courts outside of the Third Circuit would feel 
inclined to follow the decision of this Circuit Court of 
Appeals, they are not bound to do so, and since a number 
of cases have arisen where the Circuit Courts of Appeals 
of different circuits have disagreed in their decisions 
upon the same patents, there is a possibility of the pat- 
ents being sustained in some other of the nine judicial 
circuits into which the country is divided. The Supreme 
Court may still exercise its discretion to review the 
decision of the Circuit Court of Appeals of the Third 
Circuit and this will almost certainly follow as a matter 
of course if some other Circuit Court of Appeals dis- 
agrees with the Circuit Court of Appeals of the Third 
Circuit, as in such event the Supreme Court finally 
passes upon the case, so as to cause uniformity of 


authority throughout the entire country. 
New York, N. Y. 


Removal of Tin Import Restrictions 
Applications for licenses to import tin ore and tin 
concentrates will be considered by the War Trade 
Board. These licenses will permit the importation of 
shipments made from points of origin on or after June 
8, 1919, and will not be valid for entry until July 1. 








Civil Service Examination.—Applications will be 
received until July 1 for the position of superintendent 
of heat treatment. There is a vacancy in the U. S. 


Naval Ordnance Plant, South Charleston, W. Va., at 
$5000 a year. 
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Kingsport, Tennessee, and Its Chemical Industries—II 





A Brief Historical Survey of a Progressive Young American City, With a Technical Description of Its 
Varied Chemical Plants and Their Processes—Coal-Tar Dyestuffs and Intermediates— 
Tannery and Tanning Extract Plant—Wood Pulp 





Dye & Chemical Corporation was built by the 

Federal Dyestuff & Chemical Co. in 1915-16. 
Operations were begun in 1916, and after a brief career, 
the Federal Co. went into the hands of a receiver in 
1918. On Aug. 15, the same year, the plant was sold 
by the receiver to the Union Dye & Chemical Corpo- 
ration, Chester A. Jayne, president, J. F. White, general 
manager, and J. J. Bajda, technical director. The com- 
pany is capitalized for $3,000,000 and has offices at 2 
Rector St., New York, N. Y. 

The new company is not only manufacturing the prod- 
ucts of its predecessor, but is planning and preparing 
to greatly expand its scope, and to place on the market 
a line of chemicals, dyestuffs and intermediates far more 
extensive than the limited variety produced by the for- 
mer owners of the plant. Buildings and equipment are 
being overhauled and remodeled, and new machinery is 
being installed, preparatory to instituting substantial 
economies in operating metheds, and to producing the 
best grade of goods at lowest possible cost. 

The principal colors now being manufactured are 
sulphur black, sulphur blue, sulphur red, sulphur brown, 
sulphur green, sulphur yellow and sulphur maroon. 
Other chemicals now being produced for sale are: 
Aniline and its derivatives, ortho- and para-toluidine, 
azo colors, intermediates, caustic soda, monochlorbenzol, 
bleaching powder, hydrochloric acid, nitric acid, and 
alizarine dyes. 

It should be understood that on account of the keen 
competition in the dye industry, it is impossible to 
publish very many of the details of equipment or of 
processes in: this plant. As some of these processes have 
been worked out after much painstaking and expensive 
research work, necessarily the nature of the materials 
used and of the chemical reactions involved in the dye- 
making processes cannot be fully disclosed. 

All power used at this plant, as at all the industrial 
plants of Kingsport, is obtained from the Kingsport 
Utilities Corporation. No interruptions to this power 
are experienced, but in case for any reason this power 
should fail, the dye company could generate its own 
power. The company has two air compressors, and is 
now installing an ice plant, the manufactured ice and 
the cold circulating brine to be used in its chemical 
processes. The boiler house is equipped with two Henry 
Vogt Machine Co. boilers, 300 hp. each, and these fur- 
nish steam for heating and drying purposes. 


[ plant now owned and controlled by the Union 


SULPHUR BLACK AND SULPHUR BLUE 


Sulphur black is made in the dinitrochlorbenzol 
nitrating building. Monochlorbenzol is treated with a 
mixture of nitric and sulphuric acids of high concentra- 
tion in nitrators (of which three have been installed), 
heated with steam coils. The product of this treatment 
is dinitrochlorbenzol. This is blown into fusion kettles, 
and from there to oxidizing kettles, where it under- 


goes further treatment, and is then filter-pressed and 
dried by vacuum and steam. The product, known as 
crude sulphur black, is sent to the standardization de- 
partment, and here it is analyzed and brought to stand- 
ard strength. This dye, known as standard sulphur 
black, is then packed in strong wooden barrels, contain- 
ing about 500 lb. each, for shipment. It is used for 
dyeing cotton or wool, but not for silk. 

The process for the manufacture of sulphur blue is 
practically a duplication of the sulphur black process, 
with, of course, the necessary substitution of chemicals. 
The starting point for sulphur blue is indophenol. This 
is blown first into fusiun kettles, then into oxidizing 
kettles, where it is oxidized, and is then filter-pressed. 
From the filters, the crude sulphur blue is sent to the 
drying room, where it is placed on trays, which are 
arranged on shelves in the hot air cupboard, and sub- 
jected to a blast of hot air, which passes over and under 
the shelves. The dried dye is then sent to the stand- 
ardizing department, where it is standardized, and is 
then placed in ball mixers (revolving steel drums con- 
taining iron balls), where the dye is crushed to powder. 
Sulphur blue is used for dyeing cotton, wool and silk. 
The capacity for the manufacture of sulphur blue or 
black is practically unlimited, the output being deter- 
mined by the demand. 


NITROBENZOL AND NITROSOPHENOL 


Nitrobenzol is manufactured by the usual process of 
mixing benzol with a mixture of nitric and sulphuric 
acids of high concentration. The acid mixture consists 
of 29 per cent HNO,, 61 per cent H,SO,, and 10 per cent 
water. The chemicals are heated in steam jacketed 
nitrators, each provided with an agitator, manufactured 
by the Buffalo Foundry & Machine Co. There are four 
of these nitrators, each 10 ft. high by 6.5 ft. in diameter. 
The reaction takes place at 140 to 150 deg. C. When the 
reaction is completed, the nitrobenzol is blown to the ni- 
trobenzol wash-house. Here the nitrobenzol is washed 
four times in a wooden vat provided with an agitator. 
The washed nitrobenzo] is then drawn off into a blow- 
case, and blown to the aniline plant, where it is received 
in twelve feed tanks, supplying twelve reducers. The 
latter are steel cylinders on end, 10 ft. high by 8 ft. 
in diameter, each heated by a steam coil and provided 
with an agitator. The nitrobenzol is fed into the re- 
ducer, along with iron borings screened to 40-mesh 
size. Heat is applied and the reaction starts imme- 
diately. The mixture is agitated continuously for from 
24 to 36 hours. As the reaction proceeds, the tempera- 
ture is gradually increased, and the aniline vapors pass 
off through a 6-in. pipe to condensers, which are steel 
cylinders, 25 ft. high by 6 ft. in diameter. Here the 
vapors are condensed, and the liquid is collected in re- 
ceiving flasks. 

Nitrosophenol is manufactured as follows: Phenol 
and caustic soda are mixed in one tank, and water, 
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UNION DYE 
sodium nitrite and sulphuric acid in another. The two 
liquid mixtures are then agitatéd together in a tank 
provided with a mechanical stirrer revolving at the rate 
of 38 r.p.m. The product, nitrosophenol, is filtered, 
then centrifuged. The time required for the manu- 
facture is about six hours. Nitrosophenol must be 
handled in containers made of steel or other non-com- 
bustible material. Indophenol is made by combining ni- 
trosophenol, sulphuric acid and orthotoluidine in 
condensation tanks equipped with agitators and brine 
coils. When the reaction is completed the indophenol is 
allowed to flow into tanks, where it is precipitated by 
means of sodium carbonate. After precipitation is 
completed, the indophenol (an intermediate used in the 
manufacture of sulphur blue) is filter-pressed. After 
filtering, the indophenol still carries about 50 per cent 
of moisture. It is placed in buggies and used in the 
sulphur blue department. The total time required for 
the manufacture of indophenol is eight hours. 

Chlorine for making the monochlorbenzol used in the 
manufacture of sulphur black is made in the electrolytic 
cell house. A solution of common salt is electrolyzed 
in the Allen-Moore cell, manufactured by the Electron 
Chemical Co., 347 Madison Ave., New York City. There 
are three series of cells, 136 cells to a series, or 408 cells 
in all. Caustic soda is made here as a by-product. The 
caustic solution goes to evaporators, where it is concen- 
trated to a strength of 30 per cent. The strong solu- 
tion is then pumped to cooling tanks, cooled, and the 
salt settled out. The caustic solution then passes to 
storage tanks, and thence to the finishing department, 
where the caustic is brought to the solid state, and 
packed in drums for shipment. 

In the still house, containing three stills, liquid resi- 
dues from the various manufacturing operations go 
through a fractionating process for the recovery of 
benzol, monochlorbenzol and dichlorbenzol. 

In the chlorination house benzol and chlorine come 
into contact with each other in counter current, in Lum- 
mus chlorination columns, of which there are six. The 


product, monochlorbenzol (used in the manufacture of 
sulphur black) is pumped to a washer and washed, and 
is then pumped to storage tanks for use as needed. 
The exit gas escaping from the top of the chlorination 
columns goes through a cooler, then to the hydrochloric 
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acid house. The latter contains three towers, arranged 
in series, built of acid-proof stoneware furnished by 
the United States Stoneware Co. of Akron, Ohio, and 
packed with acid-proof brick and 6-in. spiral rings. 
The liquid flows from tower to tower in a direction op- 
posite to that taken by the gas. The liquid is. elevated 
to the tops of the towers by pulsometers made of chemi- 
cal stoneware (likewise furnished by the United States 
Stoneware Co.), through 1l-in. glass tubes. All of the 
hydrochloric acid manufactured is placed on the market. 


Nitric ACID DEPARTMENT 


In the nitric acid department there are four retorts 
now operating, and four more will soon be installed. 
The retorts, manufactured by the Pratt Engineering 
Company of Atlanta, Ga., take a charge of 7000 lb. of 
nitrate of soda each. Sulphuric acid 66 deg. B., re- 
covered from the spent acids used in other manufactur- 
ing processes, is added to the retorts, and the mixture 
distilled. The fumes are condensed in S-shaped Duriron 
pipes sprayed with water, and the gases uncondensed 
there go through a series of five chemical stoneware 
towers, the five towers serving as a common condensing 
system for the four retorts. The last tower of the 
series is fed with water, and the liquid then goes from 
tower to tower in a direction opposite to that taken by 
the gas. As in the hydrochloric acid plant, the liquid is 
pumped to the tops of the towers by means of chemical 
stoneware pulsometers through 1-in. glass tubes. 

The nitric acid condensed in the S-condensers, after 
passing through Duriron bleachers, is received in Dur- 
iron flasks. Two grades of nitric acid are made—a 
strong acid, made in the condensers, and a weak one, 
made in the towers. The strong grade is used in the 
sulphur black process, where only 4 per cent of water 
is allowable in the acid mixture; while the weaker grade 
is used for the manufacture of nitrobenzol, where the 
water in the acid mixture may be as high as 10 per cent. 

To make the mixed acid used in the dye-making proc- 
esses, the nitric acid is pumped into a steel mixer 
equipped with an agitator, and is there mixed with 
oleum, which is purchased from the General Chemical 
Co., of Pulaski, Va. 

The spent acid recovery plant is for the recovery of 
sulphuric acid from the spent acids used in other manu- 
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facturing processes. The spent acid is fed into a tower 
made of acid-proof brick, and packed with chemical 
brick and 6-in. spiral rings, up which pass the combus- 
tion gases from the furnaces used to heat two benches 
of pan concentrators. The acid discharged from the 
tower divides, and goes to both of these two benches, 
each of which consists of three cast-iron pans arranged 
in cascade and in series. The 66 deg. acid flows from 
the lowest pan of each series into a cooier, and this is 
sent to the nitric acid department to be used in the 
manufacture of nitric acid. 


TANNERY AND TANNING EXTRACT PLANT 


The latest industrial development of Kingsport is the 
Lang-Grant Leather Corporation, recently organized 
by the Simmons Hardware Co. of St. Louis, Mo. On 
the first day of April, this year, this recently organized 
company took over the control of the plants of the 
Kingsport Extract Corporation and of the Kingsport 
Tannery, Inc., both recently purchased for the pur- 
pose of consolidation with a new plant, already under 
construction, for the manufacture of finished leather 
goods, such as harness, saddles, horse collars and gloves. 
The existing plants will be described briefly first, and 
then the plans of the new organization for the future 
will be discussed. 

The Kingsport Extract Corporation manufactures 
tanning extract from chestnut wood, oak bark and 
hemlock bark, all of which abound in the vicinity. From 
these raw materials, three different kinds of extract are 
made, chestnut, oak and hemlock. The first step in the 
manufacture of tanning extract is to shred, or chip, the 
wood, and grind the bark. The bark is put through a 
bark mill, and the ground bark is then delivered to the 
leaching vats. The chestnut wood is put through a chip- 
per, commonly called by the extract men a “hog,” manu- 
factured by Mitts & Merrill, Saginaw, Mich. From the 
chipper the wood goes to a shredder, made by the Jeffrey 
Manufacturing Co., Columbus, Ohio. The wood, as 
discharged from the Jeffrey shredder, is not in the 
most desirable condition for conversion into paper 
pulp, and since the erection of the neighboring pulp 
mill, which now utilizes a large proportion of the spent 
chestnut chips of the extract company, the wood destined 
to reach the pulp mill is chipped by passing it through 
a Carthage disc chipper, made by the Carthage Machine 
Co., Carthage, N. Y. 

In whatever way the wood may be comminuted, the 
chips are delivered to the vats and treated with water 
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VACUUM DRUM DRIER 


and steam. There are three sets of vats, eight vats 
to a set, each vat 14 ft. in diameter by 15 ft. high. Of 
the eight vats in a set, one will be loading chips, one dis- 
charging spent chips, and six in service. The solution 
is pumped in series from one vat to the next in the set, 
a fresh supply of water being introduced in the vat 
containing the chips which are most nearly spent, and 
the strongest liquor going to the vat containing a 
new batch of chips. Thus, as the liquor proceeds from 
vat to vat, it comes in contact with chips containing 
more and more undissolved tannin, and so the solution 
becomes stronger and stronger. Steam is introduced 
into one vat only—the first, containing the fresh 
supply of water and the nearly spent chips. 

After coming in contact with a new batch of chips, 
the strong solution is withdrawn, and is then evaporated 
under 14 in. vacuum in copper evaporating pans heated 
by copper steam coils manufactured by Jos. Oat & Sons, 
Philadelphia, Pa. The evaporation here is carried to 
65 deg. as indicated by the barkometer. There are four 
of these evaporators, three large and one small. 

The concentrated solution obtained from these 
evaporators is further evaporated to a powder in the 
vacuum drum drier, manufactured by the Buffalo 
Foundry & Machine Co. 

The high content of wood sap sugars in the concen- 
trated extract makes drying without caramelizing impos- 
sible in bulk boiling processes. After the extract has 
been evaporated in bulk to a point where solids are tend- 
ing to form on the heating walls of the concentrator, the 
liquor is pumped to the vacuum drum drier reservoir. 
From here it is circulated through the drum coating pan 
in such a way that all foam is removed and a homo- 
geneous layer of extract syrup applied to the rotating 
steam heated drum. The speed of the drum is so ad- 
justed that a layer of dried extract is obtained at the 
scrapers and dropped into the conveyor. Twenty-eight 
inches of vacuum gives the necessary low boiling tem- 
perature and there is no possibility of burning or oxi- 
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dizing the extract. The flaked extract goes by a con- 
veyor belt from the drum drier to the shipping room, 
where it is packed in bags. It will be appreciated that 
a very important saving is made in shipping costs as 
compared with the old barreled liquor method. The 
capacity of the extract plant is 45,000 lb. per day. 


KINGSPORT TANNERY, INC. 


A natural adjunct to a tanning extract plant is a 
tannery, and the Kingsport Tannery, Inc., has for some 
time been operated under the same management as the 
Kingsport. Extract Corporation. Every tannery uses its 
own blend of tanning extracts. The blend adopted by 
the Kingsport Tannery consists of 80 per cent chestnut 
and 20 per cent oak. 

The raw hides as received from the slaughter houses 
are folded and tied up in bundles about 16 in. square. 
They are unfolded, and soaked in water for two days to 
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eliminate dirt and blood. They are then placed in 
vats, where they are treated with a solution of lime for 
five days, during that time being reeled over from one vat 
to another, getting a little stronger solution of lime each 
day. They are then put into warm water, and depilated. 
After that the hides are “fleshed,” i.e. all adhering bits 
of flesh are cut away by experienced workmen. The 
hides are then put into cold water to “plump” them, and 
are then put into “handlers,” or vats containing the tan- 
ning solution. After 12 days they are put into “lay- 
ways,” or vats, where the hides are piled, with bark 
spread between them, and which are then filled up with 
tanning liquor. The tanning liquor may be changed 
five times or more, depending on the grade of leather 
to be made, using stronger liquor each time. If the 
leather is to be used for belting butts, after passing 
through the “handlers” the bellies are trimmed off with 
sharp knives. The bellies are then used for making 
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sole leather. After a preliminary drying process the 
bellies, having gone through the layways, are dipped in 
water and oiled, and are then passed through a roller 
and rolled into sole leather—irregular-shaped strips 
about a foot wide and 6 ft. long. The sole leather goes 
to a drying loft. 

After treatment in the layways the belting butts (or 
hides with the bellies and shoulders cut off) are oiled 
with cod oil, and then are hung up in a dry loft, or 
“tunnel,” through which air is blown, and dried for 
cen days, the temperature of drying being gradually 
raised to 95-100 deg. F. 

The tannery making leather for sale in the general 
market sells it by the pound. It is therefore to the ‘ad- 
vantage of the tannery to add weight to its product. 
This is done without any unnecessary display or adver- 
tising by allowing the hides to spend a long time in 
some of the processes, and under this method of pro- 
cedure, which benefits the leather manufacturer but does 
not improve the quality of the leather, six months are 
consumed in transforming a hide into leather. The 
complete process can, however, be done in two months; 
hence it is easy to see, from the greatly reduced amount 
of capital tied up in stock in process and the improved 
quality of material, the economies to be derived from 
the consolidation of a tannery with a factory for the 
production of finished leather goods. 

The present capacity of the tannery is 125 hides per 
day, but under the new management this will soon be 
increased to 500 per day. 


LANG-GRANT LEATHER CORPORATION 


As stated above, the tanning extract plant and the 
tannery have been purchased by the Lang-Grant 
Leather Corporation, which is now building and will 
operate, in conjunction with the existing plants, exten- 
sive additions to the present tannery, and a large new 
plant for the manufacture of harness, saddles, horse 
collars and gloves. The capital stock of the new com- 
pany is $4,000,000. The enterprise will operate under 
the management of J. Harry Lang and R. Y. Grant. A 
site of 12 acres has been secured for the plant buildings. 
The building now being constructed is four stories high, 
440 ft. long by 120 ft. wide, with two wings, 64 ft. by 50 
ft., and 35 ft. by 70 ft. respectively, both three stories 
high. The building in which the saddlery will be manu- 
factured will be 1200 ft. long by 100 ft. wide. The 
new buildings will be constructed of brick and concrete, 
the building materials being all made in Kingsport. 

An idea of the magnitude of the proposed operations 
is gained from the statement that 400 tons of rye straw, 
locally grown, will be used annually in the production 
of horse collars alone. It is stated that the new enter- 
prise when completed will employ 1200 to 1500 men, 
more than half of whom will be skilled mechanics. It 
can easily be realized that there is already great activity 
in the building of dwellings for housing the expected 
large increase in the population of the city. 


KINGSPORT PULP CORPORATION 


The plant of the Kingsport Pulp Corporation was 
built in 1916-17, and was first operated in 1917. The 
capital stock of the company is $1,000,000. The prin- 
cipal officers are: President, Royal B. Embree; treasurer, 
J. C. Stone; general manager, J. H. Thickens; mill man- 
ager, J. E. Wetherbee. The plant was designed by 
George F. Hardy of New York City. 

The reasons for the location of the plant at Kings- 
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port, aside from the cheap power available, were exist- 
ence of the tanning extract plant, which could supply 
50 per cent of the raw material needed, in the form of 
extracted chestnut wood chips, and the abundance of 
hard woods in the vicinity, which would provide the 
other 50 per cent. The kinds of wood used, besides the 
chips from the extract plant, are poplar, cucum- 
ber and black and sweet gum. The capacity of the plant 
is 100 cords of wood a day. 

The first step, as applied to the cord wood, is the 
stripping of the bark. This done, the wood goes to the 
chipper house, where it passes through a chipper made 
by the Carthage Machine Co., Carthage, N. Y., and un- 
der the chipper te a bucket elevator, which elevates the 
chips to a revolving screen, also manufactured by the 
Carthage Machine Co. This screen is a double one, and is 
shaped like the frustum of a cone, lying on its side. 
It is 30 ft. long by 4 ft. in diameter at the upper end, 
enlarging to 9 ft. at the lower end, and is plaeed at a 
pitch of 4 ft. in 30 ft. of length. The inner screen has 
meshes of 14 in., the outer one, ? in. Sawdust escapes 
through the outer screen and goes to the boilers. The 
chips remaining on the inside of the inner screen go to a 
crusher, where they are reduced in size, and then join 
the chips which are caught between the two screens, 
going by conveyor to a bucket elevator, by which they 
are hoisted to the chip bins, which have a capacity of 
100 cords of wood, or sufficient for one day’s run. 

The next step is digestion of the chips with caustic 
soda solution. There are ten digestors, built by the 
American Welding Co., of Carbondale, Pa., and made 
of seamless welded steel § in. thick, each 7 ft. in di- 
ameter by 30 ft. high. A solution of caustic soda is 
made, by treating soda ash with lime, in a Dorr system 
of tanks, six in all, each 30 ft. in diameter by 10 ft. 
deep. This is a continuous causticizing process. The 
strength of the solution as used in the digesters is 12 
deg. B. The digester is charged with five cords of 
chips and 3500 gal. of caustic liquor, and is then sealed 
air tight. 

The mass is then cooked with steam injected into 
the solution under a pressure of 110 lb. for 7? hours. 
At the end of that time the entire contents of the di- 
gester escape through a valve at the bottom into a blow- 
tower on the roof, being blown up there by the steam 
pressure in the digester. From the blow-tower the pulp 
goes to any one of four wash pans. These are of 
steel, and are 16 ft. in diameter by 7 ft. deep, fitted 
with a perforated false bottom which allows the liquor 
to drain off and retains all the pulp. The liquor goes 
back to the recovery process for the recovery of caustic 
soda. The pulp is washed for five or six hours, and 
is then delivered to the screen room. The wash water 
is discharged into the sewer. 

The screen room contains eight screens, which are 
rectangular boxes about 10 ft. long by 4 ft. wide by 1 
ft. deep, whose bottoms consist of ten brass plates, 
each a foot wide, containing many narrow slits 44 in. 
long by 10/1000 in. in width. This screen, called the 
Improved Packer Pulp Screen, is made at Hudson Falls, 
N. Y. The wood fiber is drawn through the narrow slits 
by vacuum, the vacuum being alternately applied and 
released 700 times a minute by special machinery. All 
the fiber suitable for pulp making goes through the slits, 
and the oversize is rejected and goes to waste. 

The material passing through the screen consists of 
99.5 per cent water and 0.5 per cent fiber. This liquid 
goes through an iron pipe to one of two Decker-Wet 
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machines, manufactured by the Thompson Manufactur- 
ing Co., Lancaster, N. H. Here all trace of soda ash, 
lime, etc., is washed out, and the mass is brought to a 
concentration of 90 per cent water and 10 per cent 
fiber. The pulp now goes to the Belmer bleachers, of 
which there are six, manufactured by the Thorn & 
White Co., Philadelphia, Pa. Here a bleaching powder 
solution, 3.5 deg. B. in strength, is added. The function 
of the Belmer machine is to cause a continuous circu- 
lation of the stock through a system of tanks, during the 
bleaching process, which requires about five hours. 
After the bleaching is completed, the stock is dumped 
into one long tank, which extends under all six of the 
bleachers. The stock is then washed again, over a triple 
Decker-Wet machine, and then goes to a pulp-drying 
machine built by J. H. Horne & Sons Co., Lawrence, 
Mass. Here the pulp passes through an elaborate sys- 
tem of rolls, some of them steam-heated, by which it is 
dried, and is then cut into suitable sizes and rolled into 
bundles suitable for shipment. 

The output of this plant is 50 tons of pulp aday. The 
quality made is excellent, the color a pure white, and 
it is used by paper makers for the manufacture of 
calendared paper such as is used by the better class 
of magazines. 


RECOVERY OF CAUSTIC SODA 


The liquor escaping from the false-bottomed tanks in 
the wash room is piped to two Yaryan evaporators, 
made by the Yaryan Co. of New York City. This 
type of evaporator is a 22-coil, triple effect machine. 
The first effect operates under 30-lb. pressure, the sec- 
ond effect under 9 in. of vacuum, and the third effect 
under 24 in. of vacuum. The solution enters the evap- 
orator at 5 deg. B., and is discharged at 35 deg. B. 
It then goes by pipe line to a tank, and thence flows to 
one of two incinerators, where all water is expelled 
and the mass is burned to black ash. The incinerator 
is a revolving steel cylinder, on its side, 12 ft. in 
diameter by 15 ft. long, lined with 8 in. of fire brick. 
The woody matter of the caustic solution is burned at 
a very high temperature, said to be 2500 to 2800 deg. 
F. The recovery of black ash per day amounts to 60,000 
Ib., equivalent to 75 to 90 per cent of the caustic soda 
used. The black ash is distributed to leaching cells, 
where it is leached under 25 lb. pressure, and the solu- 
tion is returned to the causticizing room, where it is 
used in the production of cooking solution. 

The recovered solution as received at the mixing 
tanks in the causticizing room is of various strengths. 
Quicklime and soda ash are added to bring the solution 
to the strength desired. For mixing the caustic solu- 
tion there are three steel mixing tanks, 9 ft. deep by 
11 ft. in diameter, each provided with agitators, and 
perforated basket for slaking the lime. When the 
solution strength is properly adjusted, it goes to the 
Dorr system of tanks previously described. 

The proper proportions for making caustic soda, as- 
suming no recovered black ash solution to be used, are 
5500 Ib. of soda ash to 5650 Ib. of quicklime. The 
quicklime is obtained from the neighboring plant of 
the Clinchfield Portland Cement Co. The actual con- 
sumption of quicklime per day is 50,000 to 55,000 Ib., 
and of soda ash, 12,000 to 15,000 Ib., the consumption 
of the latter being greatly reduced by the use of recov- 
ered black ash. 

This concludes the description, necessarily brief and 
incomplete, of Kingsport and its chemical industries. 
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One can hardly fail to notice how the plants are linked 
to one another. The utilities company supplies all the 
plants with power, and with water for drinking and fire 
purposes. The brick and cement companies supply 
themselves and all the rest with building materials. 
The dye works produces dye for the hosiery mill, and 
bleaching powder for the pulp mill. The cement plant 
furnishes lime for the industrial alcohol plant, the dye 
works, the tannery and the pulp mill. The extract plant 
supplies tanning extract for the tannery and extracted 
wood chips for the pulp mill, and the tannery will pro- 
vide the new saddlery and harness factory with leather. 
If co-operation is the life of trade, the industries of 
Kingsport should thrive indeed. 

Opportunity must be taken here to express appreci- 
ation of the courtesies extended by J. Fred Johnson, 
president of the Kingsport Improvement Corporation; 
by S. P. Platt, assistant to Mr. Johnson, and by the 
several managers and superintendents of the Kingsport 
plants who made possible this description of the chem- 
ical industries of an interesting community. 





Imports and Exports 


The Bureau of Foreign and Domestic Commerce of 


the U. S. Department of Commerce reports for March, 
1919: 


IMPORTS OF LEAD AND ZINC INTO THE U. 8. BY COUNTRIES, AND 
FOREIGN AND DOMESTIC EXPORTS FROM THE U. 8. TO 
ALL COUNTRIES 











Imports 
Gross Weight, Contents, 
Articles and Countries Tons Lb. Value 
Lead ore 
Canada. . 1,151 1,329,994 $52,704 
Mexico. . 1,485 164,098 7,479 
dei ss 40 18,402 1,025 
Total. 2,676 1,512,494 $61,208 
Lb. Lb. Value 
Lead and bullion and base bullion: 
Pes cctunin tebiies< <tis ban Ghkes . 8,215,349 7,937,167 $317,106 
Lead pigs, bars and old 
Canada. . enact’ 52 3 
Mexico. 602,178 30,072 
Jamaica 12,896 523 
ead eludeasaeabeneeke et 8,399 144 
Total... 623,525 30,742 
Tons Lb. Value 
Zine ore and caleamine: 
Ae eS ae ee epee 540 358,605 $7,940 
Mexico. . 2,163 1,455,537 17,760 
er ay ae a 2,703 1,614,142 25,700 
Lb. Value 
Zinc Dust: 
England.... a 6,720 $1,270 
Foreign Exports 
Tons Lb Value 
ER EEcsnccccess «teceess  ‘¢n6reee. ssepans 
Lead pigs and bars................... 709,435 $40,761 
Zinc ore and caleamine 
Zinc blocks or pigs and old........ 
Domestic Exports 
Lb. Value 
Lead pigs, domestic ore.............. . 4,289,414 $254,668 
Lead , foreign ore... .. seed 2,635,524 147,051 
| —e ore. . <nediel Mgt io ato 44 
iter, foreign Siducheccivase 5ébne n n 
ro ae 51368115 762904 


IMPORTS OF TUNGSTEN-BEARING ORES INTO THE U, 8. BY 
COUNTRIES—DOMESTIC EXPORTS OF TUNGSTEN AND 
FERROTUNGSTEN FROM THE U, 8. TO ALL (COUNTRIES 


Imports of Tungsten-Bearing Ores 


Exports of Tungsten and Ferro- 





Countries Tons Value Countries Lb. Value 
WES iteacstbtes 24 18  Switserland........ 1,400 $4,500 
eee on een) oyaes aoe 2,596 10,070 
Ching... hi B Ri Australia.......... 43 100 
ae CT ee 13,388 i xsssblocane 4,039 $14,670 


ee “675 $625,620 
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Synopsis of Recent Chemical 
and Metallurgical Literature 





Electrometallurgy of Molybdenum.—According to 
an article by J. EsScArD in the Revue Générale de 
V'Electricité, Vol. IV, No. 11, Sept. 14, 1918, molybdenite, 
MoS,, is treated in an electric furnace for molybde- 
num either directly or with molybdenum dioxide. 

I. Direct Treatment of Molybdenite. The molybde- 
nite is simply heated in an electric furnace and a 
fairly pure molybdenum is obtained. In heating a 
mixture of molybdenite and molybdenum dioxide in 
the electric furnace the following reaction takes place: 


MoS, + 2Mo0, = 3Mo + 280, 


and the product obtained has about 98.5 per cent Mo, 
with only about 0.7 per cent sulphur. When the mix- 
ture of molybdenite, carbon and lime is heated in the 
electric furnace the reaction is: 


MoS, + 2C + 2CaO = Mo + 2CaS + 2CO 

but this molybdenum still contains 3 to 4 per cent 
sulphur. When treating in a resistance furnace a 
mixture of molybdenite, lime and calcium fluoride, the 
product obtained is Mo,S, if the current is high, 600 
to 800 amperes and 110 volts, but with a current of 70 
to 100 amperes and about 35 volts, and eliminating 
the iron with hydrochloric acid, the product obtained 
is 98.95 per cent Mo and 0.67 per cent Fe. 

Il. Treatment of Molybdenum Dioxide. The molyb- 
denum dioxide is reduced with carbon. The following 
reactions take place: 

2Mo0, + 5C = CMo, + 4CO 
2CMo, + MoO, = 5Mo + 2CO 

The product obtained has one of the following 
compositions: 





No. | No. 2 No, 3 

~~, He We et a 
arbon... . . : 

beees 0.13 0.28 0.17 

100.11 100.02 99.9 


The molybdenum dioxide can be replaced by calcium 
molybdate in the presence of alumina when admixed 
with molybdenum carbide, as per the reaction 
9CMo, + 8Mo0.Ca + ALO, = 21Mo + ALO, *3CaO 
-+- 9CO 

In the preparation of electric wires the carbon fila- 
ments are subjected to the thermic action of an elec- 
tric current in the presence of hydrogen in an atmos- 
phere of molybdenum pentachloride (MoCl,). This is 
transformed into molybdenum carbide, then finely pul- 
verized molybdenum dioxide is added and the same 
reaction as above takes place, giving the pure molyb- 
denum metal. 


Continuous Testing of Gas With Special Reference 
to Acid or Alkaline Constituents.—In the course of 
working a plant for the recovery of ammonia from Mond 
gas, the need was felt for some form of apparatus 
which would indicate at any time whether complete ab- 
sorption of ammonia was being effected, or whether 
some ammonia was passing through the plant, with con- 
sequent loss in the recovery of ammonium sulphate. The 
apparatus devised is described by C. A. KING in the 
Journal of the Society of Chemical Industry, London, 
England, Feb. 15, 1919, which serves for the continuous 
testing of alkalinity or neutrality of a gas. 
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The gas from the outlet main is caused to pass up- 
ward toward a small glass absorption chamber about 7 
cm. long and 1.5 cm. diameter, provided with projections 
from the inner wall to effect more efficient contact with 
a solution of a suitable indicator which flows from 
a U-shaped tube into the upper end of the extraction 
chamber. 


The indicator solution drains away from the 
lower end of the ab- 
sorption chamber 
through a similarly 
shaped tube in which 
any change in color 
of the solution is 
noted. The inlet and 
outlet bends are of 
such length that the 
solution forms a 
liquid lute against 
the pressure of the 
gas in the apparatus. 

The indicator used 
is a solution of me- 
thyl red with suffi- 
cient acid added just 
to develop the true 
red color of the acid 
indicator. The color 
change from red to 
yellow (in alkaline 
solution) can be 
‘ readily observed by 

artificial light. Com- 
plete absorption of 
ammonia takes place 
with a flow of gas 
through a 2-mm. dia- 
meter jet (about 5 
cu.ft. per minute), 
and with the indica- 
tor solution set at a 
fast dropping rate a 
very sensitive indication can be obtained. 

The apparatus is used qualitatively, but with suit- 
able calibration it might be employed for approximate 
quantitative estimation. It is suggested that a similar 
form of apparatus might be conveniently used for other 
purposes, for example the detection of acid vapors in 
chimney gases. But it can only be used where color- 
imetric tests can be applied owing to the fouling of the 
observation tube by anything in the nature of an ad- 
herent precipitate. Another possible application is 
for the detection of CO using the iodine pentoxide 
method in which the iodine liberated is absorbed by 
a continuous stream of potassium iodide solution to 
which are added a few drops of starch solution as an 
indicator. The arrangement as shown is made espe- 
cially to obviate siphoning of the entering liquid, though 
under certain conditions siphoning at intervals might 
be a distinct advantage. 

















APPARATUS FOR CONTINUOUS 
TESTING OF GAS 


Mechanical, Micrographic and Macrographic Prop- 
erties of Alloys High in Zinc.—MeEssrs. LEON GUILLET 
and VICTOR BERNARD have studied mechanically, micro- 
graphically and macrographically the alloys high in zinc 
(Revue de Metallurgie, 15, No. 5, Sept.-Oct., 1918). 
Their aims were: 1. To determine the influence of 
copper and aluminium on the properties of zinc. 2. To 
examine some ternary alloys Zn-Cu-Al. 3. To study 
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the variation of the properties of the alloys with tem- 
perature, and to determine the temperature optimum 
for their forging and working. 

A. The results of the mechanical tests are summar- 
ized as follows: 

According to the purity of the zinc, and especially with 
its content of lead, the mechanical properties of rolled 
zinc are: 

Breaking strain R = 15 to 16 kg. 

Extension A = 35 to 47 per cent 
The cast alloys do not present any interesting feature. 
An alloy with 8 per cent copper has a breaking strain 
of 17 kg., but the elongation and resilience are nil. A 
rolled alloy of 3 per cent aluminium has a breaking 
strain of 23 kg. and an elongation of 15 per cent. A 
rolled alloy of 2 per cent aluminium and 3.6 per cent 
copper has a breaking strain of 32 kg. and an elongation 
of 5 per cent. When drawn down the alloys generally 
show a higher breaking strain and a greatly increased 


elongation. Thus: 
Breaking Elongation, Resilience 

Alloys Strain R Per mt A NY 
2.5 per cent Al. Rolled 22.0 4.4 1.2 
Drawn.. 25.9 26.4 2.5 
1.3 per cent Cu... Rolled 23.0 1.5 1.8 
Drawn... 30.5 27.9 fi.9 
SP pep ceed Oe... cccccsccccss Rolled 30.5 7.3 1.2 
Drawn.. 33.5 22.0 ' 1.6 
2.1 percent Al, 3.6percent Cu / Rolled... 32.1 4.4 ‘1.2 
Drawn.. 37.4 16.1 a 


The drawn alloys possessing somewhat similar me- 
chanical properties to drawn brass (R = 28 to 32 kg. 
A = 30 to 25 per cent, S = 3 to 5) are: 

Alloy: Ordinary zinc (1 to 1.2 per cent Pb) 97.5 per 
cent to 98 per cent, copper 1.5 per cent to 2 per cent 
with R = 30 to 31 kg., A 27 to 28 per cent, S = 2. 

Alloy: Ordinary zine (1 to 1.2 per cent Pb) 88 per 
cent, copper 4 per cent, aluminium 8 per cent with R = 
36 kg., A — 24 per cent, S = 1.2. It is to be noted 
that the resilience of these alloys is much smaller than 
that of brass. 

B. The results of the micrographic examinations are 
summarized as follows: 

Zinc-aluminium alloys. These two metals form two 
solid solutions, one containing 0 to 4 per cent Al and 
the second from 50 to 100 per cent Al. These two 
solutions form a eutectic which corresponds to 5 per 
cent Al. It has been found that a eutectic is formed in 
an alloy with only 1 per cent Al. This is probably due 
to heterogeneity of the alloy. 

Zinc-copper alloys. In these alloys there is a solid 
solution 7 when the percentage of copper is at the most 
2.5 and two solid solutions, one » and another «, when 
the percentage of copper is between 2.5 and 13. The 
solution « increases with the percentage of copper; it 
gives rise to brittleness and its formation should be 
avoided by limiting the percentage of copper. 

Zinc-aluminium-copper alloys. A complete examina- 
tion of the Zn-Al-Cu alloys has not yet been made, but 
it appears that the solid solutions of zinc with aluminium 
and of zinc with copper are formed independently. The 
constituent « increases with the percentage of copper, 
the eutectic also increases. The properties of the 
alloys correspond with the separate properties of these 
solutions. This explains the remarkable properties of 
the alloy zinc 88 per cent, aluminium 8 per cent, copper 
4 per cent, in which the eutectic of the two solutions 
predominates (to which correspond the properties 
R — 27 and A = 27 per cent) and a certain quantity of 
s which increases the hardness. 
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C. The results of the macrographic examinations are 
summarized as follows: 

1. In cast samples the macrographic examination 
reveals large elongated crystals. The constituents ob- 
served in the micrographical examination are generally 
visible and sometimes distributed heterogeneously. 2. 
In rolled samples the crystal structure is not apparent, 
but the heterogeneity is often revealed. 3. In drawn 
samples the transverse as well as the longitudinal sec- 
tions show defaults of homegeneity in the center. They 
cannot be eliminated by annealing. This point deserves 
careful consideration. The mechanical properties of the 
alloys vary with the temperature, the elasticity in- 
creasing very rapidly between 100 deg. C. and 150 deg. C. 
The optimum temperature for forging and working the 
alloys is 125 to 180 deg. C. 

The conclusion is that of all the alloys high in zinc 
only two deserve special attention, namely: 

Alloy: Ordinary zinc 98 per cent, copper 2 per cent, 
with R — 30, A = 28 per cent, S — 1.9. 

Alloy: Ordinary zine 88 per cent, copper 4 per cent, 
aluminium 8 per cent, with R = 36, A =: 24 per cent, 
S = 1.2. 

Electrometallurgical Treatment of Nickel Ores in 
New Caledonia.—The electrometallurgical treatment 
of the New Caledonia nickel ores has not given satis- 
factory results until lately in regard to the production 
of a ferronickel low in carbon and silicon. Mr. M. 
SABATHIER gives in the Journal du Four Electrique, 
28, No. 1, Jan. 1, 1919, the method used at Taé, on the 
eastern coast of New Caledonia, for treating gar- 
nierite in an electric furnace, by which he obtained 
a product containing less than 0.5 per cent carbon 
and about 0.2 per cent silicon. 

The ore treated is a garnierite of the following 
composition : 





Per Cent Per Cent 
epee ese 53.10 icc xthvcentvasicndade 0.50 
Pi cesstese eases ‘ 6.6 i dchénendiuetnunaias 1.70 
(5.20 Ni) MgO CRITE 2 RR 15.30 
Fe,O set 12. Loss on ignition.......... 9.90 
(8.85 Fe) 
99.80 


The principle of the method is to heat the ore with 
carbon, whereby the total nickel oxide and part of the 
iron oxide are reduced; the non-reduced iron oxide 
becomes a part of the slag, while the reduction of 
silica is avoided by the use of lime giving a basic slag. 
The charge is composed of: 

(a) Run of mine ore, which contains 20 to 25 per 
cent moisture. 

(b) Powdered charcoal in a well-defined porpor- 
tion to reduce the total nickel oxide and part of the 
iron oxide. 

(c) Lime in proportions to give a basic slag. 

A 400-kw. furnace is used. Two electrodes are 
used which are in series. The product obtained is a 
ferronickel of 50 per cent Ni with a maximum of 0.5 
per cent C (the usual percentage being about 0.05 per 
cent C) and about 0.2 per cent silicon. 

The electric energy consumed per ton of ferronickel 
50 per cent Ni is 18,000 kw.-hr., with electrode consump- 
tion of 125 kg. There is a 2 to 8 per cent loss of nickel 
in the slag. When producing a ferronickel of 75 per 
cent Ni the carbon percentage is even smaller than for 
the 50 per cent Ni ferronickel, the percentage of silicon 
is the same, which is about 0.2 per cent, but the loss of 
nickel in the slag is 4 to 5 per cent of the total nickel in 
the charge. 
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Recent Chemical and 
Metallurgical Patents 





Briquetting Brittle Metals.—F. A. Voce. of New 
York City notes that the Ronay system of bri- 
quetting operates very well on many metals, but does 
not press brittle borings into a coherent mass. The 
Ronay process operates in such a manner as to cause 
attrition between contiguous metallic surfaces under 
conditions which exclude air or other film. Molecular 
cohesion then seems to unify the particles into almost 
an integral mass. Borings or turnings of steel are 
usually covered with oil, soap or other foreign matter 
which tends to prevent such particles from coming in- 
to direct contact. Brittle borings are, therefore, first 
reduced in size by grinding in an edge runner and then 
heated to a point which not only will burn any car- 
banaceous foreign material, but also after a slow cool- 
ing will bring the particles into a dead-soft anneal. 
Thereupon such metallic particles can be made into 
coherent briquets by the Ronay system. (1,299,878; 
assigned to General Briquetting Co., Apr. 8, 1919.) 


Zinc Leaching.—H. L. SULMAN and H. F. K. 
PIcARD of London, England, note that in the leaching 
of oxidized or roasted zine ore with sulphuric acid it is 
extremely difficult to neutralize the last amounts of 
free acid solely by agitation with ore. They, there- 
fore, propose to start with a solution containing ap- 
proximately 10 per cent of sulphuric acid, and when 
the free acid has been reduced to from 1 to 2 per cent 
by successive additions of ore, the neutralization is 
completed by zinc hydrate. This pulp is then agitated 
at a high temperature to precipitate soluble silica in 
granular form when the zinc solution is separated 
from the various insolubles by filtering in the ordinary 
way. The filter cake still contains considerable solu- 
ble zinc which is removed by wash water—this wash 
water, however, is not added to the original solution, 
but is agitated with milk of lime. In this manner zinc 
hydrate and calcium sulphate are precipitated from 
the solution and are used as above noted to neutralize 
residual acidity in the leaching solution. (1,295,080; 
assigned to the Metals Extraction Corporation, Ltd., 
of London, England, Feb. 18, 1919. 


High-Phosphorus Slag.—WILLIAM R. WALKER of New 
York City notes that American iron ores are so 
low in phosphorus that when the resulting pig iron 
is refined, the resulting slag is very low in phosphates, 
owing to the fact that so much lime must be added to 
flux the silicon. In order to produce phosphate slag 
containing at least 13 per cent of soluble phosphates, 
he first treats the iron in an acid bessemer converter. 
Here the silicon is reduced to small traces and the 
skimmed metal then transferred to a refining furnace, 
such as an open-hearth or an electric furnace. A 
basic slag is then made up which rapidly absorbs 
phosphorus from the bath. When the slag contains 
the greater part of the phosphorus, as much of it is 
withdrawn as is convenient and a second or finishing 
slag is added to complete the refining operation. The 
first slag may contain upward of 18 per cent phos- 
phate, soluble in citric, and is therefore available as a 
fertilizer. The second slag is relatively low in phos- 
phorus, but is high enough in calcium and iron so that 
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it can be recharged in a blast furnace, thus recovering 
its phosphorus. (1,299,072; Apr. 1, 1919.) 


Hardening-Machine.—C. C. JACKMAN and R. S. 
SQquIRE of Springfield, Mass., have patented a harden- 
ing machine especially adapted for the treatment of 
continuous objects such as wire or other long narrow 
objects which can be linked together in a continuous 
chain. During hardening such a chain is passed 
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FIG. 1. HARDENING MACHINE 
through an annular heating furnace of correct design, 
and on emerging from the furnace at 6 (Fig. 1) passes 
directly into the quenching tank 7. The quenching 
oil necessarily flows out of the tank through the slot 
by which the heated metal enters. Such oil is drainea 
off through pipe 18, but the spray thrown up by this 
spashing oil has in the past quite often caught fire 
from the red-hot furnace, with disastrous results. 
The inventors, therefore, interpose between quenching 
tank and furnace the water-cooled jacket 11, which 
effectually prevents such fires. (1,299,949; assigned to 
Massachusetts Saw Works, Apr. 8, 1919.) 


Down-Draft Sulphur Burner.—The burner shown 
in the accompanying illustration consists of four cham- 
bers, A, B, C, D. The uppermost, A, serves as a supply 
chamber for the sulphur, which is melted by the heat 
































DOWN-DRAFT SULPHUR BURNER 


of the burning sulphur below. By means of the valve, 
liquid sulphur is run into the lower compartments which 
are connected by the openings shown at the left and 
right ends, respectively, of B and C. Since the upper 
rim of these openings is raised, a layer of melted sul- 
phur will be retained in B and C, while the excess will 
collect in D. Air is supplied through the adjustable 
dampers, three of which are shown at each end, and the 
sulphur dioxide is drawn out through the pipes, Z. 
Thus the sulphur dioxide takes the course which it 
would naturally pursue, since it is heavier than air. The 
whole furnace is surrounded by a jacket having sliding 
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uampers (shown in dotted lines in the center of A) 
through which the air supply must pass while the burner 
is in operation, the object being to preheat the air by 
contact with the hot walls. Numerous peepholes are 
provided so that the color of the flame may be ob- 
served and the air regulated accordingly. It is claimed 
that sublimation is avoided by this construction. (1,305,- 
848; AINWELL G. MCINTYRE; May 13, 1919.) 


Aniline Hydrochloride.—Since aniline hydrochloride 
is less soluble than aniline in benzene, toluene, car- 
bon tetrachloride and similar solvents, the hydro- 
chloride is obtained as a pure white precipitate when 
dry hydrogen chloride is passed into or over a solu- 
tion of aniline in any of these solvents. CHARLES 
AHLUM of Chester, Pa., claims that this process not 
only gives a lighter colored product, but also obvi- 


ates the necessity of repeated filtrations and concen-— 


trations, with their accompanying losses due to de- 
composition of the salt and the frequent handling re- 
quired. (1,303,624; assigned to E. I. du Pont de 
Nemours & Co.; May 18, 1919.) 





Spur Gear Speed Reducer 


EAR speed reducers are being employed extensively 

for driving elevators, conveyors, driers, pumps, agi- 
tators, mixers, screens and many other classes of machin- 
ery where it is customary to use a considerable reduc- 
tion in speed between the motor and driven unit. They 
have also found a useful application and have rapidly 
gained favor for line-shaft service. On many belt- 
driven line-shaft installations, the main line drive pul- 
ley is nearly double the size of any other pulley on the 
shaft, which makes it necessary to provide hangers of 
sufficient depth to clear the drive pulley, while if a gear 
speed reducer were used it would be possible to use 
shorter hangers throughout the entire length of the line 
shaft, thus making an initial saving, besides providing 
a much more rigid drive as well as effecting a saving 
in overhead space. 

Although for line-shaft drives the ratio is compara- 
tively low, rarely exceeding 9 to 1, the first cost of the 
speed reducer will often be less than for any other com- 
plete drive, taking everything into consideration. Be- 
sides this, it will frequently be found practicable to use 
high speed motors, which are less expensive than slow 
speed motors and are generally more efficient. 

The W. A. Jones Foundry & Machine Co. of Chicago 
manufactures a single and double type speed reducer, 
the single having reductions up to 15 to 1 and the double 
up to 200 to 1. Standard equipments as high as 200 hp. 
are built. The high and low speed shafts are concen- 
tric, joined through a flexible coupling and have the 
same rotating direction. 

A few of the advantages claimed for these reducers 
are: 

1. They occupy less space than other devices necessary 
to accomplish the same ratio of speed reduction. 

2. Acid fumes, abrasive dust or other adverse atmos- 
pheric conditions do not affect their successful operation. 

8. Shafts and bearings are relieved of all cross strains 
and transverse loads. 

4. Slide rails and adjustments for correct center dis- 
tances are unnecessary. 

5. They require practically no attention and are quiet, 
efficient and durable. 

6. The decrease installation costs. 
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7. All safety laws are complied with: There are no 
exposed moving parts that will cause injury to workmen. 

Referring to the accompanying illustration, it will be 
seen that the pinion A meshes with and drives the three 
gears B which are mounted integral with the three pin- 
ions C. These in turn mesh and drive the slow speed 
gear D. 

The gears B and pinions C are equally spaced around 
the high and slow speed pinion and gear at angles of 
120 degrees, thus relieving both high and slow speed 
shafts and bearings of all transverse loads due to tooth 
thrust. 

The high speed shaft and pinion A are forged from 
one piece of special analysis nickel steel. The pinion A 
is amply supported in correct alignment at one end 
by the bronze bushed bearing in the reducer housing, 

















SPUR GEAR SPEED REDUCER 


and on the other end by the slow speed shaft extension 
which carries a bushed bearing. 

All gears and pinions are finished from steel forgings, 
the accurately generated teeth being of the involute 
stub form with 20 deg. pressure angle, which insures 
great strength, maximum efficiency and long life. All 
shafts are accurately ground to size and are supported 
in heavy bronze bushed bearings, which insures correct 
alignment and proper meshing of the gear teeth. The 
splash system of lubrication automatically insures a 
copious supply of lubricant at all times. 





Personal 





Mr. WALTER ARTHUR, formerly chief chemist and metal- 
lurgist with the Garfield Motor Truck Co., Lima, Ohio, has 
accepted a similar position with the Haynes Automobile 
Co., Kokomo, Ind. 

Mr. C. D. BALL, Jr., has been discharged from the Chem- 
ical Warfare Service and resumed his duties as instructor 
in chemistry at the Michigan Agricultural College, East 
Lansing, Mich. 

Mr. RALPH V. Davies is now in the technical control 
department of the Aluminum Co. of America, New Ken- 
sington, Pa. 

Mr. F. W. DearBorn, formerly of the Ordnance Depart- 
ment, is now on the staff of the Bureau of Standards, where 
he will be engaged especially in research on the chemistry 
of cellulose. 

Mr. JOHN T. FULLER has accepted a position with the 
American Bauxite Co., Bauxite, Ark. 
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Dr. JoHN A. MATHEWS, president of the Haicomb Steel 
Co., Syracuse, N. Y., sailed for Europe recently as a mem- 
ber of the War Department’s Aircraft Standardization 
Committee, headed by Assistant Secretary Crowell, to study 
the standardization in aircraft building in Europe. 

Mr. H. W. Morse gave an illustrated talk before the San 
Francisco section of the American Chemical Society on May 
19 on the manufacture of potash and borax at Searles Lake, 
California. . 

Mr. Ftoyp W. Parsons has resigned as editor of Coal 
Age to accept a position with the Saturday Evening Post 
as head of the business and science department. 

Mr. S. F. SHAw has accepted a position as superintendent 
of the Charcas Unit, National Metallurgical Co., Charcas, 
Mexico. 

Dr. WILLIAM H. WALKER has received his discharge from 
the United States Army and is returning to civil life at 
his home in Bridgton, Me. Dr. Walker was commissioned 
Colonel in the Chemical Warfare Service and had charge 
of the Edgewood Arsenal. 

Pror. WATURO WATANABE has retired from the post of 
professor of mining and metallurgy, as well as the director 
of the Engineering College, and has been elected emeritus 
professor of the Imperial University, Tokyo, Japan. 

Mr. RoBert E. WILSON has accepted a position as assist- 
ant director of the research laboratory of applied chemistry 
and assistant professor of chemical engineering in the 
Massachusetts Institute of Technology, Cambridge, Mass. 

Mr. Louis E. WIsE, formerly of the Bureau of Chemistry, 
has resigned to accept a position with E. I. du Pont de 
Nemours & Co., Wilmington, Del., as organic research 
chemist. 

Mr. Harry J. WOLF has resigned his position as professor 
of mining, Colorado School of Mines, to accept a position 
on the editorial staff of the Engineering and Mining Journal. 

A State Bureau of Mines at Butte has been organized 
with Mr. C. H. Cuiapp as director and geologist, Mr. H. B. 
PULSIFER as metallurgist and Mr. A. E. ADAMI in charge 
of the department of mining engineering. 


Current Market Reports 


The Non-Ferrous Metal Market 


Tuesday, June 10.—Prices have taken a firm tone. Copper 
appears to have gained its normal market equilibrium and 
will probably not fluctuate much above or below 17’c. in the 
near future. 

Aluminium :—A good volume of business is reported at 
33c. per Ib. on 98-99 per cent ingots. Scrap sales are re- 
ported as follows: Cast, 20-23c.; sheet, 20-23c.; clippings, 
228-26c. Sheets 18 gage and heavier, 42c. Powder, $0.70- 
1.40 Ib. 

Antimony :—There is a slight shortage in antimony sup- 
plies, wholesale spot bringing 8%c. and future 8-83c. Ib. 
Job lots, 8fc. Ib. 

Copper :—The advance in copper has settled at 17§-17ac. 
Ib. with no lower offers on futures. Scrap is bringing from 
12 to 16c. 


Copper sheets, hot-rolled.......... 2.0.6.0. .00005. Ib. $0.24— ..... 














Copper sheets, cold rolled. .............-.6..000- Ib. Se ‘Cases 
DE hchbOnGG 6 dbhh« anes v6 ibuswedes wi Ib, ee suecs 

BOMB. a neeeesenvnseerercesseesrerernetes > 7 een 
SEN ey Peers Oe ‘ ‘ — $0.18 

High brass wire and sheets.............. 2.00000 Ib. .193— — 
Beis at oa can ucehédas avons ibe Ib. -18e— —..... 
Low brass wire and sheets..................0000. Ib. -214— ..... 
i RS I la Ib. ce 
Brazed pay = | Ss tutibhencn xb bun She's dub tan Ib, ee 
bronze Muidovewivelvidedewenestee Ib. Oe sl 
Seamless copper tubing.....................0.aes Ib. ere 
Seamless bronse tubing. ................... 600005 Ib 35 — ..... 
Ss is oa va. bvaiknd cavdianodcic vee Ib. eee 
IS <b nb-60 nacchis dents dandene Ib 1 Be wii 





Lead :—Lead is very stable. New York asks 5ic. and 
E. St. Louis 5c. Ib. Sheet lead has advanced to 8ic. Ib. 


Tin:—A complete liquidation of the 724c. tin allocation is 
expected in the fore part of July. 


Zine :—Spelter has had a slight rise in New York, to 68c., 
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with futures up to 6%c.; E. St. Louis, 64c. with August 
futures at 6hc. 
OTHER METALS 


de ee ee ae eee aia Ib. $3.20 $3.65 
DE ccc decckchadamelaeeeneaeeenaae . Ib. 1.40 , 
is hss davendensbudeisnadeetevcessaeee Ib. 2.50 3.50 
i kcunhndensctebhetenausvadeensheeeee Ib. 1.75 - 2.10 
SS stig aa cvesceviie bUakk ReneenNeseks 75 Ib. 92.00 

| a Ib .40 45 
Iridium. ...... : ee see Jeu ren ae 175.00 — 
Palladium... . ere IFRS oz. 115.00 - 120.00 
Platinum........ sania ava ce 105.00 — 
Silver. . aaa ' POP ets ee Lae oz. 1. 10#— 


The Iron and Steel Market 


The improvement in steel demand that began May 10 
or 15 and made good progress during the second half of 
the month gained only a little additional headway during 
the first half of June. There was no retrogression, how- 
ever, in any branch of the finished steel trade, and demand 
for some products, particularly sheets and merchant steel 
pipe, increased very considerably. 

It is the common opinion that the movement has not 
gained sufficient momentum to carry it through what is 
normally the dull summer period. In recent years it was 
only in 1915 that there was a really active market in July 
and August, and in that year the foundation for the greatest 
rise in steel market history was being laid. Should the 
steel market become relatively dull in July and August, how- 
ever, the probability would be of a fresh movement start- 
ing in early autumn of greater proportions than the one 
now being experienced. 


PRODUCTION HEAVIER 


Production of pig iron during the first half of June was 
at a rate of fully 25,000,000 tons per annum, or a rate 
slightly in excess of the rate in the latter part of May. 
Up to that time there had been a continuous decrease in 
pig iron production, but the turn seems to have occurred. 
High humidity in the midsummer period would decrease 
the rate of production as to the furnaces actually in blast, 
but such a decrease would be only a temporary and sea- 
sonal affair. Pig iron production at 25,000,000 tons a year 
means 58 per cent of capacity if capacity be taken at 43,- 
000,000 tons a year, and 56 per cent if capacity be taken 
at 45,000,000 tons. The actual commercial capacity prob- 
ably lies within these limits. Steel ingot production is at 
approximately the same percentage of capacity. In the 
early months of the year pig iron production was at a much 
higher proportionate rate to capacity than was shown by 
steel. It is probable that steel mills having blast-furnaces 
were endeavoring to liquidate stocks of ore, while steel 
mills using purchased pig iron were endeavoring to work 
out contracts, thus using more than usual proportions of 
pig iron. With conditions fairly well liquidated in this 
respect, there is probably heavier consumption of scrap in 
steel making than formerly. Earlier in the year heavy 
melting steel scrap touched a low point of about $14.50, 
delivered Chicago, Pittsburgh or Philadelphia, there being 
scarcely any demand. At the beginning of June the market 
was approximately $16, and in the fore part of the month 
the Pittsburgh market advanced to $17. Scrap dealers 
describe the market as dull, but there has probably been 
quite heavy absorption of scrap, both by direct purchases 
of mills from railroads and other producers and by pur- 
chases of Government scrap lying in the mills’ own yards. 


CHARACTER OF DEMAND 


Those who doubt whether the steel trade can become 
really active until there is a radical change in conditions 
point to the fact that there is no railroad buying, and not 
likely to be any for deliveries this side of next spring, and 
also urge that there is little new construction work being 
undertaken, while railroad demand and general construc- 
tion work always absorb much more than half the steel 
output when there is production at capacity. The theory 
seems plausible enough at first glance, but when one takes 
notice of the fact that the mills have been operating at 
55 per cent or more of capacity he wonders how that can 
occur if more than half the steel demand is missing. When 
the operating rate is 55 per cent, the more customers there 
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are who are out of the market the better, for at some time 
or other they would have to come in, and there might not 
be room for them. The probability is that a fair amount 
of construction work is in progress despite the general 
appearance of dullness in that direction. 

A factor in the present steel situation should be noted, 
that while in ordinary periods of activity there is well 
distributed demand from all quarters, the period of activ- 
ity upon which the steel trade must enter at one time or 
another represents an accumulation of demand and it is 
not necessary that all classes of consumers should be equally 
active throughout this period of activity. Some consumers 
may fill the major portion of their accumulated require- 
ments in a short time, others may buy little in the near 
future but a great deal more in the later future. 


STEEL PRICES 


It is a question whether there is more or less shading 
of steel prices now than there was before the recent in- 
crease in activity. The demand is not heavy enough to 
firm up prices, while when there is more inquiry there is 
more temptation to cut prices. Where there is shading, 
however, it rarely amounts to more than from $1 to $4 a 
ton, and the general foundation of the market is much 
firmer in this respect, that the cutting does not precipitate 
a break. Earlier in the year it was the feeling of many 
if not all steel producers that any yielding in the market 
would precipitate not merely a decline but a serious break. 
The whole bottom might drop out of the market. Nothing 
of the sort is now feared. The market is standing more 
or less on its own feet. 


Pic IRON 


Technically there has been an open market in pig iron 
since about April 1. It has been necessary for pig iron 
to adjust itself to commercial conditions, for the war-time 
price structure was altogether artificial. The normal con- 
dition is for pig iron to sell at higher prices in some pro- 
ducing districts than in others, according to variations in 


cost of production and the amount of pig iron that can 


be disposed of within a certain freight radius. Birming- 
ham iron, for instance, has always had to penetrate into 
Northern markets and compete with Northern furnaces, 
and thus prices f.o.b. Birmingham were always lower than 
prices f.o.b. Chicago, Ironton, eastern Pennsylvania and 
other furnaces. The war control, however, gave Birming- 
ham the full f.o.b. furnace basis. The $3 reduction in 
December, 1918, and the $4.25 reduction proclaimed as 
effective March 21 did not touch the war-time basings. 
Birmingham iron has now declined so as to be more or 
less competitive with Northern iron. The March 21 price 
on foundry iron 1.75 to 2.25 per cent silicon was $26.75, 
while Birmingham iron is now available at $23.50, fur- 
nace. Some of the Lake front furnaces have cut prices 
in order to sell in distant markets, while endeavoring to 
hold prices as to their own local markets, and the same is 
true of southern Ohio furnaces. Taking the pig iron mar- 
ket as a whole, however, the decline has been very slight 
and it is quite improbable that there will be any large 
decline in the near future. The merchant furnaces have 
met the situation of light demand by blowing out. Predic- 
tions are beginning to be made of advances for pig iron 
in the near future, but such predictions are not in keeping 
with market history. When there are many furnaces out 
the pig iron market experiences the greatest difficulty in 
scoring dn actual advance. At successive intervals idle 
furnaces come into blast, each furnace first selling some 
pig iron at any price obtainable to furnish the desired 
“back log.” 


General Chemicals 
New York, June 9, 1919. 


The firmer tendency noticeable is due in great part to 
the increasing influence of manufacturers. Many chemi- 
cals which have been selling in second hands at a figure 
far below the present cost of production are now entirely 
absorbed, leaving manufacturers largely in control of the 
situation. Particularly is this true of caustic soda, soda 
ash, bleaching powder and barium carbonate. Export in- 
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quiries continue in good volume. Spain, Denmark and 
South America show particularly satisfactory developments 
in this respect. 

Large shipments of caustic soda continue to be made, 
Japan and South America being the heaviest buyers. This 
steady demand has absorbed material in second hands with 
a resulting stronger market. Acetic acid shows a decline, 
manufacturers having reduced their schedules to stimulate 
sales. Citric acid halds a much stronger position due to 
the recent warm weather and the consequent extra demand 
in the face of limited supplies. 

Muriatic, sulphuric and nitric acids are receiving a good 
demand. Much of the muriatic is being shipped to Cuban 
sugar manufacturers, while the call for sulphuric comes 
chiefly from South America. Excess supply has caused 
pyrogallic to drop, being quoted now around $2.40 a pound. 

Although most dealers have advanced slightly the price 
of bleach, there being no surplus stocks, one dealer is offer- 
ing a lot of forty carloads at the low figure of $1.25 a cwt., 
New York. 

Potassium carbonate shows an inclination to advance, 
some dealers having already jumped the price owing to 
demand from Denmark. Caustic potash remains unchanged, 
but is likely at any time to move in sympathy with potas- 
sium carbonate. Most of the potash products, however, are 
weak, owing to heavy competition with foreign goods. 

When the Government relinquishes control of the price of 
sodium nitrate, on July 1, importers anticipate a reduc- 
tion to $3.10 a cwt. from the present figure of $4.073. 

CoaAL-TaR Propucts:—The demand for crudes has in- 
creased during the interim and is confined almost entirely 
to domestic users. Benzol is particularly active with pro- 
duction cut. The price on pure water white is now 24-28c. 
per gal., the 90 per cent grade, 234-27c. There will be 
little available spot stock of benzol until the close of July. 
Competition with the English product has caused a cut in 
cresylic acid. 

The tendency on the part of intermediates to pick up, 
noted several weeks ago, continues and some manufacturers 
find difficulty in keeping up with the demand for some of 
the intermediates. The textile mills are beginning to con- 
sume dyes, with the result that dyemakers are increasing 
their demands for the coal-tar intermediates. Those re- 
ceiving the heaviest call are alpha-naphthylamine, para- 
toluidine, paranitrotoluol and aniline oil. One manufacturer 
reports his entire output of paratoluidine promised to July 
on orders. 


WaAxXEs :—Most waxes have advanced in price. Spot stocks 
have been cleaned out with the result that offerings for 
shipment are light and the market is firm for futures. 

Beeswax owes its advance to unprecedented demand and 
the limited arrivals of stock. The same with Japan wax. 

A firm market in Brazil in conjunction with continued 
heavy demand here, in the face of a scanty supply, are the 
contributing factors in the jump of carnauba. 

Althcugh paraffine waxes have dropped .still further in 
price, there is slight tendency toward a firmer tone. The 
difficulty with this commodity is that the demand by no 
means equals the production. However, it is believed that 
this condition will be overcome in a short time. A favor- 
able sign is the increasing number of inquiries now coming 
from South America. Previously, the greater number of 
inquiries were from Europe. The demand from that source 
continues to hold fairly strong, while the domestic call is fair. 

The recent warm weather has affected the production of 
stearic acid, causing an advance. 


O1Ls: — Unabated European demand has continued to 
strengthen vegetable oils. England continues her heavy 
buying, with Sweden a close second. Domestic buyers are 
coming into the market for large quantities, apparently 
realizing that because of the huge export demand prices 
will undergo no reduction for some time. 

There appears to be not so much a shortage of oils as 
that they are held in strong hands. This is attested to 
by the fact that several consignments of oils (part of the 
allocations made by the Government for Europe several 
weeks ago) were cancelled owing to late arrival at the 
docks and are now being held by the shippers. It is pre- 
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dicted, however, in some quarters that a scarcity may 
eventually be felt. For if England persists in her demand 
producers in the Orient will be likely to divert their sup- 
plies to the British market, thus forcing dealers here to 
rely on domestic crops, which may or may not meet the 
demand. 

The expected advance in linseed oil has materialized and 
most dealers have increased previous quotations by three 
cents. The main factor in this condition is the scarcity 
of seeds and, in addition, dock strikes in Argentina have 
held up shipments of seed. 

Of considerable interest to the local trade is the recent 
announcement by the Spanish government of an embargo 
on the export of olive oil during the present month due 
to shortage. 

It is the belief of many dealers that this regulation will 
continue in effect throughout the summer. With present 
supplies of olive oil none too plentiful, an advance is an- 
ticipated shortly. 

Decreasing stocks due to heavy demand and the fact that 
catches of oil producing fish are below normal and the fish 
less fat than last year offer the chief basis for the rising 
market on fish oils. Crude fish oils in particular are receiv- 
ing a heavy call from Europe. England is now asking for 
5000 bbl. of crude menhaden oil, without response, because 
producers are unwilling to hold the oil until shipping space 
can be obtained. 

On the domestic side, with the leather, steel and paint 
industries gradually increasing production, the buying in 
these quarters is increasing in volume. 


SHELLAC:—There is no noteworthy change in the shellac 
situation. Now and then a few bags appear on the market 
but are quickly bought up. Sales of a few packages of 
V. S. O. at $1.15 were reported this week, with dealers 
asking 90c. for orange superfine, and 80c. for A.C. garnet 
grade; bleached, bone dry is held at an even $1.00. No 
T.N. or D.C. is offered and the other grades in only a very 
limited quantity. 

Although there were fairly heavy arrivals from Calcutta 
last week, the entire amount went to fill old orders. The 
arrival of the May steamers from Calcutta is expected 
within the next six weeks, but these shipments will like- 
wise go to cover previous sales. 

Contrary to earlier reports, information comes now that 
supplies in Calcutta are not as plentiful as was anticipated. 
It appears unlikely that the situation will be relieved be- 
fore fall. 

NAVAL STores:—Eight years ago spirits of turpentine 
attained the high mark of $1.19 per gal. Following a daily 
advance, the price at this writing is $1.04-1.06, with indi- 
cations of a further jump. Continued heavy demand from 
abroad with strong domestic buying is given as the rea- 
son. London is reported the heaviest buyer. Nearly all 
the old stocks have been sold and the South is being given 
no opportunity to accumulate stocks. There is practically 
no spot material to be found in New York. 


St. Louis, Mo., June 9. 

A decided increase in demand for certain of the heavy 
chemicals, particularly sulphuric acid, is reported by local 
producers. With this development, naturally, has come a 
firmer feeling and in some cases appreciable price advances. 

The fact that the contract renewal season is close at 
hand explains the increasing number of inquiries. A good 
deal of spot business is being consummated, however. 
While much of the trading in heavy chemicals on the mid- 
West market still gives signs of mere hand-to-mouth buy- 
ing, the feeling also is creeping in that prices in most 
branches of the market have reached the bottom and that 
henceforth any fluctuations will have an upward tendency. 

In the lines where higher prices are being asked than 
was the case a fortnight ago, buyers are reluctant to meet 
the advance and the market has developed an endurance 
test between buyers and sellers. Sales are reported at the 
higher prices, though admittedly few, but the interest in 
the market at the range of a week or two ago is keener 
and the genera! tone of the St. Louis market is firmer. 


SULPHURIC Acip:—The demand for this chemical is char- 
acterized as very strong, especially from the fertilizer 
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manufacturers. These interests have held aloof from the 
market for some time, awaiting the traditional “good time 
to buy.” Indications are that they consider that time here 
or close at hand, for both orders and bona fide inquiries 
are reported more numerous and involving greater tonnage 
than has been the case for many months. The 60 per cent 
grade is now quoted at $12.50 to $14, according to quantity; 
66 per cent sulphuric acid is held at $18 a ton. The higher 
degree of this acid, oleum, is quoted at $25 a ton and is 
reported in good demand on the part of dye and explosives 
interests. It is understood here that the increasing scope 
of operations in the oil well fields has produced a strong 
demand for torpedoes which in turn is being reflected in 
the sales of sulphuric acid. 


Muriatic Acip:—A satisfactory amount of business is 
being transacted in this line, producers claim. The price 
is stationary at $22 a ton for the 18 per cent grade, but 
is more firm than was the case a few weeks ago. 


Sopium SULPHATE (Salt Cake) :—Greater activity is re- 
ported in this branch of the market, too, with prices varying 
between $19 and $20 a ton. 


Sopium BISULPHATE (Niter Cake) :—Business in this de- 
partment is reported slightly improved, some deals having 
been transacted at $4 to $5 a ton. 


Nitric Acip:—The market for this chemical is not show- 
ing great activity, the prevailing quotation for 38 Baumé 
being 10 @ 104c. per pound. 

ZINC CHLORIDE:—The demand for this product from the 
manufacturers of creosoting oils continues unabated, due 
to the heavy Government orders for railroad ties. 


Zinc OxipE:—An unusual situation is reported in the 
local zinc oxide market, namely, that for the first time in 
more than a year the market is extremely active during 
the period when the announcement of quarterly price 
changes is expected momentarily. Under ordinary condi- 
tions the weeks preceding the expected announcement of 
new prices are practically devoid of business. This week 
and last, however, heavy sales of zinc oxide both for do- 
mestic and foreign account are reported at 8 to 9c. per lb., 
according to lead sulphate contents, in carload lots and 
84 to 94c. per lb. in less than carload lots. 


Chicago, June 10. 

Gradual improvement in local trade conditions which were 
noted last month are continuing as June advances, with no 
spectacular changes in any line except flotation oils. With 
gross sales for the month figuring up to a comfortable 
total, collections getting in better shape and a knowledge 
that overstock and second hands have been reduced to a 
point where manufacturing conditions have some bearing 
on prices, the outlook, from the jobbers’ standpoint, is more 
favorable than it has been at any time since last November. 

Inquiries are plentiful and sales are being made in reason- 
able quantity. As yet, however, no long term contracts are 
being made, jobbers themselves being disinclined to tie up 
for any great time on the basis of existing low prices. 

With 66-deg. sulphuric holding at $20, with sales in nor- 
mal quantities, practically the entire line of heavy chemi- 
cals remains very firm. Sodium hydroxide (caustic soda) 
is up about 30c., now selling at $2.80, while sodium bichro- 
mate, under light demand, has fallen a little, to Tic. 

No appreciable changes have occurred in the coal-tar line, 
benzol still selling at 25c. A considerable market for benzol 
had developed in garage sales to auto owners, when benzol 
was cheaper than gasoline, but now that the price is higher, 
this selling has ceased. Commercial demands are sufficient 
to hold the price firm, however. 

Vegetable oils remain very firm in price, with the mar- 
ket rapidly absorbing all offerings. 

Two cents has been added to the price of the best grade 
of steam distilled pine oil, and turpentine has been imitat- 
ing a rocket, the price on crude advancing 2 or 3c. every 
day for the past two weeks, and now ranging from $1.05 to 
$1.10. This has been caused by heavy demand and a stock 
on hand of only about one-third normal for this time of 
year. Jobbers are a unit, however, in believing present 
price to be too high, saying that 85 cents will probably be 
the figure at which it will ultimately rest. 








General Chemicals 
WHOLESALE PRICES IN NEW YORK MARKET JU 
$0 


Acetic anhydride 
Acetone. , 
Acid, acetic, 28 per cent 
Acetic, 56 per cent ; 
Acetic, glacial, 99} per cent, carboys 
Boric, ‘crystals 
Boric, powder . 
Hydrochloric, tech. 20 deg.. 
Hydrofluoric, 52 deg. 
Lactic, 44 per cent. tech.. 
Lactic, 22 per cent tech. 
Molybdic, C. P ‘ 
Nitric, 40 deg 
Nitric, 42 deg.. 
Oxalic, crystals. . 
Phosphoric, Ortho, 50 per cent. solution 
icric 
Pyrogallic, resublimed 
Sulphuric, 60 deg., tank cars 
Sulphuric, 60 deg., drums 
Sulphuric, 60 deg., carboys 
Sulphuric, 66 deg., tank cars 
Sulphuric, 66 deg., drums 
Sulphuric, 66 deg., carboys 


Sulphuric, fuming, 20 per cent.(oleum) tank cars 

Sulphuric, fuming, 20 per cent.(oleum) drums 

Sulphuric, fuming, 20 per cent.(oleum) carboys.. 
> 


Tannic, U.S. ¥ 

Tannic (tech.) 

Tartaric, crystals 

Tungstic, per Ib. of WO, 
Alcoh oL, Ethyl, ‘ 
Alcohol, Methyl 
Alum, ammonia lump 
Alum, potash lump. 
Alum, chrome lump 
Aluminium sulphate, commercial 
Aluminium sulphate, iron free 
Aqua ammonia, 26 deg., carboy 
Ammonia, anhydrous, ct mw my (100-150 Ib.) 
Ammonium carbonate, powder. 


CHEMICAL AND 


Tb 


. Ib. 
Tb 


Ammonium chloride, granular(white salammoniac) Ib. 
Ammonium chloride, granular(gray salammoniac). !b. 








Ammonium nitrate. . Ib. 
Ammonium sulphate. . ae 
BE cnddcenctcsesden ‘ 1. 
Arsenic, oxide, ‘lumps. Tb. 
Arsenic, sulphide, powdered. Ib. 
Barium chloride. . ton 
Barium dioxide (peroxide)... Ib. 
Barium nitrate. . > * 
Barium sulphate (precip ) (blanc fixe) .. Tb. 
Bleaching powder (see calcium hypochlorite)... 
Blue Vitriol (see copper su ponte . ; 
rax (see sodium borate). ‘ 
Brimstone (see ae, Se ciaeuwiiened : 
I a a ™ * 
Calcium acetate. . . bb. 
Calcium carbide.............. . Ib. 
Calcium chloride, fused, lum ton 
Calcium chloride, ula iat Ib. 
Calcium hypochlorite (bleaching powder)........ ewt 
Calcium peroxide. . . b 
Calcium phosphate, monobasic. -_ 
Calcium sulphate, pps . Ib. 
Carbon bisulphide......... . bb. 
Carbon tetrachloride, drums................... Ib. 
Carbony! chloride (phosgene) eee eeksh hermes Ib. 
Caust' h (see hydroxide)....... 
Segetic soda \™ “sodium nyarenida bot vecane » 
orine, iquid-cylinders . Ib. 
Cobal alt oxide. inddaedaideastUenees case cces cue Ib 
Copperas (see iron sulphate)... ...............«. 
Copper carbonate, green precipitate......... > a 
es el ice kuetdws ceed ese . bb. 
Copper sulphate, crystals...................00 Ib. 
Cream of oy ne (see potassium bitartrate)....... 
Epsom salt (see magnesium sulphate)........... 
Formaldehyde, 40 per cent... .............00+ Ib. 
Glauber’s salt (see sodium sulphate)............ 
Ci chacniahitcdebelee cr nddnactescsketed Ib. 
i i ee le Ib. 
a ee aaa Ib. 
Iron sulphate (copperas).................0e00 ewt. 
iE Re aT Ib. 
RT I GUID, gos ccccccsccccsoccecees Tb. 
I Io o' d bdnd sige 6 008e0d 6a ous Ib. 
Sti ah eee ees tee cane pane RARE Tb. 
Lithium NS REECE — 
Magnesium carbonate, technical. es 
Magnesium sulphate, Uv. cies ea seteil . 100 Ib. 
oe ium sulphate, Ae we .. +. 100 Tb. 
re Mees swe eeonbe uth Ib. 
Nickel gS a a Tb. 
Phosgene (see carbonyl chloride).......... 
nd chen edeuhsede sev evedeces's Ib. 
Phosphorus, yellow..................- Ib. 
Potassium bichromate...................... Ib. 
Potassium bitartrate (cream of Tartar).......... Ib. 
Potassium bromide, granular....... : Tb. 
Potassium carbonate, U. 8. P........... witness 
Potassium carbonate, crude...............-..-. Ib. 
Potassium chlorate, crystals............... . bb. 
Potassium cyanide, 98-99 per cent.............. Ib. 
Potassium hydroxide (caustic potash)........... Ib. 
cli cn cethsch eve sence eves .. Ib. 
A. «te Ki gdbtadesedseseeevevis Ib. 
Potassium permanganate....................+: Ib. 
Potassium prussiate, red. ..........6-..0eeeees Tb. 
Potassium prussiate, yellow...................+. Ib. 
Es noc nntcon ond Ohicshecccecs ton 
Rochelle salts ‘aeee sodium potas. tw ag ek Sa A 
(see Sb secase seid 
Sal soda (see sodium « carbonate)........ acqpac 
IL A brghhe 5 Obs Use PR doe cc bedeiss cdecece ton 
SE ceGucn ee op vebes trends vocee es oz. 
EE, GAD tC dadd nv dneececdewes cbeeedees on. 
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Soda ash, light. 
Soda ash, dense. . 
Sodium acetate. 
Sodium bicarbonate. .... 
Sodium bichromate.. . 

Sodium bisulphate (nitre cake) 
Sodium bisulphite : 
Sodium borate (borax)... 
Sodium carbonate (sal soda). . 
Sodium chlorate 


Sodium cyanide. : i 


Sodium fluoride. 

Sodium hydroxide (caustic soda). 

Sodium molybdate 

Sodium nitrate. .... 

Sodium nitrite. ...... 

Sodium peroxide, powdered. 

Sodium phosphate, dibasic. . 

Sodium potassium tartrate (Rochelle salts) 
Sodium prussiate, yellow 

Sodium silicate, solution (40 deg.) 

Sodium silicate, solution (60 deg.) 

Sodium sulphate, crystals (Glauber’s salts) 


Sodium sulphide, crystal, 60-62 per cent (eone).. 


Sodium sulphite, crystals 
Strontium nitrate, crystals 
Sulphur chloride... . . 
Sulphur, crude. . 

Sulphur dioxide, li yuid, cylinders 
Sulphur (sublimed), flowers 
Sulphur, roll (brimstone) 
Tin bichloride (stannous) 
Tin oxide. . 

Zine carbonate, precipitate 
Zine chloride, gran 

Zinc cyanide. : 

Zine dust. . 

Zine oxide, dry American. . 
Zine sulphate. 


‘on Tar Products 


NOTE—The following prices are for original packages in large a 


Alpha naphthol, crude. 
Alpha naphthol, refined... . 
Alpha naphthylamine. 
Aniline oil, drums extra. . 
Aniline salts.............. 
Anthracene, 80% in ume (100 Ib.) 
Benzaldehyde (ff.c.). ; 
Benzidine, base......... 
Benzidine, sul hate. . 

Benzoic acid, 8. P... 

Benzoate of soda, U.8.P.. 


100 
100 


Benzol, +a water-white, in drums (100 Ib.).... 


Benzol, 90%, in drums (160 Ib 
Benzyl chloride, 95-97% | 
Benzyl chloride, tech......... 7" , 
Beta naphthol benzoate. . ee : 
Beta naphthol, sublimed... . . bien aad as 
Beta naphthol, tech ; 
Beta thylamine, sublimed. . 
Cresol, U. 8. P., in drums (100 Ib.).. 
Ortho-cresol, in'drums (100 Ib.). 
Cresylic acid, 97-99%, straw color, i in drums. . 
ures acid, 95-9 pa dark, in drums. 


ic acid. 50%, rst qualit da , 
OiNebeeed a 


Diethylaniline..... 
Dimethylaniline . 

EE EEC A 
Dinitroclorbenzol................ 
Dinitronaphthaline.............. 
Dinitrotoluol 
Dinitrophe nol eee 
Dip oil, 25% tar acids, car lots, in drums... .. 
Diphenylamine 
H-acid 


Metaphenylenediamine. . 
Monochlorbenzol......... 


Nitro-toluol. . .. . 
Ortho-amidophenol.......... 2... 0.6.0 0000- 
Ortho-dichlor-bensol....................... 
eae 

Ortho-toluidine 


il i eM Eel ie a ae 
Salicylic = tech., in bbis. cio =. pice a kctieia 
Salicylic acid, U. 8. P cn oe 


Solvent naphtha, water white, in drums, 100 gal. 





Solvent naptha. crude, 
hanilic acid, crude 





heavy, in drums, 100 gal. 
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$1.50 — $1.75 
2.00 — 2.25 
06 — .08 
2.25 — 2.50 
074 — .09 
3.00 — 10.00 
oOo — .07 
073 — 08 
1.30 — 1.60 
56 — .18 
3 — 31 
4 .15 
2.50 — 2.75 
2.50 — - 
4.074 — . 
.t—_ 13 
235 — 30 
045 — .05 
a 454 
174 — .20 
on. — .02 
024 — 04 
1.25 — 41.50 
044 — 05 
03) — .04 
23 — .28 
oe — 054 
32.00 — 35.00 
o— 12 
3.05 — 3.60 
2.70 — 3.15 
224 — .25 
60 — 
18 — 20 
1 — 14 
ae 50 
.09 1 
0% — ar 
.03 04 
uantities: 
$1.00 — $1.10 
1.40 - 1.50 
.40 50 
22 — 24 
.28 33 
90 - 1.00 
1.00 — 1.15 
1.00 1.15 
90 1.10 
10 — 1.10 
9 - 1.10 
24 .28 
234 — .27 
3s .40 
23 — 35 
4.00 — 4.50 
735 — .80 
5 — 55 
2.235 — 2.35 
13 — cane 
23a-_ .25 
4— .” 
so — 85 
dan me” Caves 
7 — 10 
1.75 — 2.25 
50 — a 
ao— .30 
2o3— .28 
46— 55 
3 45 
3 — 32 
38 — 4% 
70 — .75 
1.909 — 2.25 
1.20 — 1.80 
10 — .14 
1.50 — 1.75 
7 -- ‘3 
“pot — ‘toe 
1.00 — 1.25 
oOo — 15 
4 — .45 
17 — .20 
6.00 — cae 
5 — 20 
ea err 
40 — 45 
272 — .40 
2.75 — 3.50 
3.00 — 3.25 
6 — .10 
1.00 — 1.25 
1.35 — 1.50 
300 — 3.25 
1.50 — 1.75 
1.75 — 2.15 
0 — .09 
ee OE | ohne. 
3.50 — 3.75 
6.50 — 7.75 
20 — .30 
2a— 35 
25— 80 
20 — .25 
ie — .20 
23 — .30 
2.15 — 2.50 
45 — .80 
22— .24 
3a-— 30 
40 — 45 
37 — 45 
. foe 
30 — .40 
ee 
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Waxes yiworepar, ond grade, homo, f. .o.b. mines. ...... netton $30.00 — $35.00 
Prices based on original packages in large quantities. Fuller's earth, =f: a eer — van 30: 00 - +0 00 
Beeswax, natural crude, yellow.............. Ib $0.40 — $0.43 Fuller's earth, imported, so dered........ . ton sans 
Beeswax, refined, yellow... . ra Ib. a 47 Pumice stone, imported. . idridihens . Ib 08 — .06 
Beeswax, white pee. ho saan aniet it Gicasiln Ib. 62 — 68 i . «68b.cbnenetebes odes Ib. .0245 — 
Carnauba, No. fit aha ees . = 85 Shellac, TN.......... soenbnia Ib 60 — ..... 
Carnauba, No. 2, regular. . Papi “a 4 a 72 EE. sc ceupemewaeensuanee Tm 
Carnauba, No. 2, North Country.............. lb. 55 — .60 Shellac, V.S.O......... sent ee recone eeeeees Ib. cease: aa 
Carnauba, No. 3, North C joumtry. 2.22 oo, lb. ¥ oe 48 Shellac, Diamond Bick hss tdespbas ¥oema oa ae Lh 
Ceresin, yellow Sy) A Ae _.. bb , = 18 Shellac, orange, fine. (entihaesaanenvian ae 723 — res 
Ceresin, white... 222! Ib. 18 —  .20 Shellac, orange, superfine..................... Ib. . eee 
ni RR ke ee ape lb. “Ee ee I, occ ccecececacascesces : Ib. o— ... 
Paraffine waxes, crude match wax (w hite) 105-110 Shellac, bleached, bone dry. tee e eee e eee ees Ib. fon ss 
cahaaiats Ib. . 073 Shellac, bleached, fresh ground. . Tr _ ss 
Para ne waxes, crude scale, 117-119 m. p a 06 — 073 Soapstone ph eebetet sobs reees cbyehoouanees ton 15.00 — 25.00 
Paraffine waxes, crude scale, 124-126 m.p. : Ib oo am m. sos cit cieecutandind «ester ton 16.00 — 60.00 
Paraffine waxes, refined, 118-120 m.p.... lb. , 083 Tale, imported... . Re : ton 55.00 — 60.00 
Paraffine waxes, refined, 123-125 m.p a “OB = 2 nai Fc 
Paraffine waxes. refined, | 28-130 m.p..... Ib 0% — .10 s 
Paraffine waxes, refined, 130-132 m.p Ib ——- Refractories 
Paraffine waxes, refined, 133-135 m.p.......... lb We — 12 Followi ; 
Paraffine waxes, refined, 135-137 mp.......... Ib. .: amoung petees ave €. 0. &. wertins 
Stearic acid, single pressed.................... lb. a Chrome brick. . Ntaesneweees .. net ton 90-100 at Chester, Penn. 
Stearic acid, double pressed... ... eat ae . yee “21 Chrome cement. .s+s+ Met ton 45-50 at Chester, Penn. 
Steario scid, triple pressed. .... eeeereecess Th 32 — 24 SY Brick: aa ioedg...... aapeem a eae fone. 
onl Rep Aas pene Senate ; ie qua’ y Sie | net ton a enn. 
Fi ntl Oils —— ; dead burned rm aii pine sites idee net ton pes at ere Penn. 
0 ion Sih trick x x in........ net ton at ester, Penn. 
i TB TEST. oc cscs ccc cvessvccneees to - Mt. . 

All prices are f.o.b. New York, unless otherwise stated, and are based on nee ee 

aunt lots. The oils in 50-gal. bbis., gross weight, 500 Ib. F 
Pine oil, steam dist., sp. gr., 0. sao 940... ES Ee gal. $0.70 . erro-alloys 
Pine tar oil rel. of ap. gr. joase 035 gal 45 All prices f. o. b. works. 

ine tar oil, ref., » 35 tank f.0.b. Jacks ille, Fla., gal. ‘ | 

Pine tar oil, doub 1m r. 0.965-0. sar Percrcercrttt +2 gal 38 Peale NY ee ton $220.00 — 
tar, ref., thin, sp pang » 1.080-1.960..... : re gal 34 mg per lb. of Cr. contained, 6-8% eg 
Turpentine, crude, sp. gr., 0.900-0.970 gal. 61 carbon... Ib, 32 — $0.40 

Hardwood oil, f.o.b. Mich., sp. gr., 0.960-0.990......... =. : gal. 24 60: Baswo-ebremne, per Ib. of Cr. contained, 2-4% 

Hardwood oil, f.0.b. Mich. sp. gr., 1.06-1.08.. gal 24 carbon... ... Sedpchansicisden 70 — 
Pe SG DE cctncdccencudesdesewas ccxnes caine aa ee 48 Peqro-manganece, 70-29% “Spas p shakes gross ton 100.00 — "125.00 
iegeleisen Re PE t 40.00 — 50.00 
Naval Stores Ferro-malybdenam, | 2) aaa ff on 2.50 — 3.00 

erro-silicon, 50% 7 EO § _ 

The following prices are f.0.b., New Nork, for carload lots. Ferro-silicon, 75%. oeeeeee gross ro 130; 00 = 173.00 
Reus BD, bbl................ 280 Ib $11.60 $12.25 Ferro-silicon, 10-15%............. osston 45.00 — 60.00 
Rosin E-I : vere . . 280 Ib 12.20 — 12.45 Ferro-tungsten, hy per lb. of contained W.. . fe 1.30 — 1.60 
Gets -............. electuas "°) 280%. 14.10 14.45 Ferro-uranium, 35-50%, of U 7.0— .... 
R Sala gabe aes sta * 380 Ib. 18.30 — 15.65 Ferro-vanadium, 30-40%, per Ib. of contained V. i 5.50— 7.00 
Seed resin, bil. es ae ae ‘ | Ib. " 3 — ie Resales and overstocks make above prices approximate. 

ene ceaseeec .. gal 4 — 6 
ood turpentine, steam dist... ‘ 1. 90 - 
Wood turpentine, dest. dist. - BRS Ores and Semi-finished Products 
fins tar er pete. & . 200 Ib. 8.00 — 8.25 
ay es (500 iby” , bbl 12.50 — 13.50 Chrome ore, 33-40%, Cr.Og.....cccccccccccces unit $0.76 
Retort tar, bbl * 280 Ib. 13°50 — 14.50 Chrome ore, 48% and over. vesedeauandwes Se 1.00 — $1.25 
Rosin oil ows AQ i 8 8 Coke, foundry, f.o.b. mines. .... ; PW net ton 4.50 — 5.00 
Rosin oil, second Bane: ge ‘ on Fa nale oon . ~ 80 Coke, furnace, f.o.b. mines.................... net ton 4.00 — 5.00 
ipo Give... - a “82 - 83 Se coke, f.o.b. Atlantic seaboard........ net ton 16.00 — 16.50 
Rosin oil, fourth run........ 5 ida wtese 8 — .95 Fleorsper, gravel, f.o.b. mines........ eseeees DEGton 20.00 — 25.00 
° a ore, che Me ona ow ere -.+. Unit a35— 85 
ese ore, © — ni aan ton 60.00 — 70.00 
Solvents Moly enite, 85% Ib. of f 
2! , per o! Mos, ‘ 35— .85 
73-76 deg., steel bbls. (85 Ib.). gal. $0.33 Tungaten Scherlte, 66% WO, and over’ per 
70-72 deg. steel bbis. (85 Ib). a 31 UN cles decbisetveshodant unit 9.00 — 10.00 
68-70 deg. steel bbls. (85 Ib ° — 30 be me | Wolframite, 60% WO, and over, 
} : . per unit o jcbeaseeeesssadee-er _ 
M. and P naphtha, steel ‘Stile. (85 Ib.) gal 23 ee oxide, 96%. . me oh tea ae hii my bes 7 = een 
anadium pentoxid 99% is ‘ ——— eee 
Oils Pyrites, foreiga, lump... ; awa i - "7 one 
Pyrites, foreign, fine........ , _— 
VEGETABLE Pyrites, domestic, fine. . . oa =i 1 i ae mas 
Unless otherwise noted, the following prices are f.0.b., New York faerie hp peeees - net ton Ro. m= “seees 
utile, - eT t _— ‘ 
uates ot AA i go fe bee. . wees . > $0 4 > 0.8 Carnotite, 4 TE 2% U;0., per lb. of U,0,. .. Ib. -_ % 00 — 3.25 
China wood oil. in bbis..... ; It an am : Resales and overstocks make above prices approximate. 
a ot Ceylon rade, in ~_ ib 7 — iF, Ke: = 
ut o n le, in bk It ! = 
Corn ler Coste ore pe NS 2- -& Plant Materials and Supplies 
. eneses Ay crude (f. ob, mil . . > cvs - ! = In carload lots, New York, unless otherwise stated. 
Cottonseed oil, winter yellow........ : Ib 2% — 27 BUILDING MATERIALS 
Linseed oil, raw, car lots............ ae at a—_- .:o0 Portland cement, at dock, without bags. ................ bbl. $2.30 

i oil, raw, tank cars............ .. gal : oe ae §. 00 Lump lime, common, including SPE 300 bbl. 2.65 
Linseed oil, boiled, car lots........ ae gal. eo 1.60 Common brick, at tee aeee a ak M. 15.00 
Olive oil, commercial... . hae. eh iE al. 2 2 om * oa Hollow building tile, OS SOAR 194. 40 

Palm, Lagos er te ee a a= 18 At factory, Perth Ambo x. } Vistas hakGhe ese M. 291.60 
Palm, bright red ieee Ad Sp eae ES Ib. . em 17 Yellow pine, 3x4 to =f 20-24 feo $8 ens PRS EE M. 40.00 

" ; . Ib oo ow pine, 3x4 to 5x t t Chicago........ . 
Peanut oil, crude, tank cars (f.0.b. mill) Ib < gee 8 Yellow os 3x4 to 8x8, 20-24 ft. lone at - ‘Tous: ‘ M 37. 00 
Peanut oil, refined, in bbis...... so) a om 37. +~—«Roofings, tar felt (14 Ib. per 100 sq.ft... Raa Brow san ton 50.00 
Rapeseed oil, refined in bbis...... . .. gal (aw 0 Roofings, tar pitch =f 400-Ib. bb SE ciheoaioai ae 19.00 
Rapeseed oil, blown, in bbls. . al. ao b.oe Roofings, asphalt BE. «-vosevrenvenvescvesceonreeeee 30.00 
ove bean oil (Manchurian) in ‘bbis., N. Y. 3 . >} 18 ON EE Oe to: 65.00 
Soya bean oil, tank cars, f.0.b., Pacific coast..... Ib. .15¢ — 15g Roofings, slate-surfaced shi 2.10 
FISH — yao omen 5.50 
S inseed ¢ i <9 cidet bedhet ¢eeceletseetes > 1.76 
Winter pressed Menhaden................. .. gal. $0.90 — $0.92 Linseed oil, 5 gal. cans... .. . fal 1.89 
Yellow bleached Menhaden................... gal. 92 — .93 Red lead, dry, 100 Ib keg . . . . “13 
White bleached Menhaden... 0000.0000..0.) gab 1 — 99 Baebes ot, Kee. ies. ua 
Blown Menhaden. soaps . gal. 1 00 mm 1 e 02 Red lead, dry, are pe seesecesecsece 15 
lead, in oil, tN chi neeeetbasa Che ckkevedwneese ib. 163 
White lead, dry and in oil, 100 Ib. keg.................. Ib. 
Miscellaneous ome White lead, dry and in oil, 25 and 50 Ib. icegs.. ie 133 
All Prices f.0.b., N. Y. i ry and in o1 cans. atdas cue 15 
Barytes, omeatie, wie, Gonted Cee PORES t 25.00 — J 
Barytes, off color..... hia elen ~+ ton er 0 — $37 00 ee a a ee 
Blane fixe, dry..--...... a ceee Coa See , 04 Beams and channels, 3 to I5-in. ..............e0eeeee eee 100 Ib. $2.45 
Blane fixe, p >... Tol AAS het bat ac de il 30°C0. — 45.00 Ancien 3 to Sin. in Scan ts totcokauhts veaasine -. 100 Ib. 2.45 
er dink bobbins wabdvoes ines 46e— . in. Bee eee eee e eee nee eeeeeten eee ees 100 Ib. . 
Chalk, English, extra light. . Ib , is ORT tin mp Se ER EE ae ne ee Oy eRe 100 ib, ; $s 
nn esces Ib 04 — 06 Rivets, structural, }-in. and larger. ee 100 Ib. 4.20 
Chalk, English, _., Pek ath chika > nt ane 05 Rivets, conehead for boilers, }-in. and. larger. Beek pba en : 2. 100 Ib. 4.30 
Chins clay (Kaolin), imported, lump... |". ton Sy ED oe. ED MIR aos 5 Binds nn.ads's dheasshéec cedcee 100 Ib. 4.35 
China clay (Kaolin ‘imported, powdered... ton 60:00 — |. Sheets, No. 10 blue annealed... 2.220... 100 Ib. 3.55 
China clay (Kaolin), do er 10.00 — 20.00 Sheeta, No. 28 galvanised.................0.0005- ve eee 100 Ib. 5.70 
China clay (Kaolin), domestic, powdered. osotes OR 25.00 — 40.00 For painted co ted sheets, add 30c. per 100 Ib. for 25 to 28 gage; 25c. for 
POIs 0 citar 06s cdccedeue Wesdewocsecsus ton 11.00 — 15.00 19 to 24 gage; for galvanized corrugated sheets, add 1 5c., all gages. 
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INDUSTRIAL 


Financial, Construction and Manufacturers’ News 














Construction and 
Operation 
Alabama 


CALVERT—The National Reduction Co. 
plans to build a rosin and turpentine plant. 
A. D. Little, Inc., 30 Charles River Rd., 
Cambridge, Mass., architect. 


Arizona 

HILLTOP—tThe Ajax Metal Mining Co. 
plans to build a 150-ton flotation mill. N 
P. Wilson, manager 

HILLTOP—tThe Hilltop Mining & Smelt- 
ing Co. plans to build a smelter. O. Fife, 
manager 

MESA—tThe City Council plans an elec- 
tion soon to vote on $60,000 bonds for ex- 
tensions to the gas plant, etc 


California 


AVALON—The city plans election soon 
to vote on $55,000 bonds for the construc- 


tion of a gas plant on Catalina Island, 
here. 

BENICIA — Kulman, Salz & Co., 603 
Wells-Fargo Blidg., San Francisco, is hav- 
ing plans prepared by J. A. Wilcox, engi- 
neer, c/o owner, for the construction of a 
3-story, 103 x 154-ft. tannery. Estimated 
cost, $60,000 

JULIAN—F. Tolbat Co. 2115 Logan 
Ave., San Diego, plans development at its 


mine here, to include the construction of a 
mill having a daily capacity of 20 tons 
J. W. Lyons, supt. 


Connecticut 


EAST LYME—The White Beach Sana- 
torium, c/o Dr. S. J. Maher, 212 Orange St., 
New Haven, plans to build a sewage dis- 
posal plant at the sanatorium for tubercu- 
lar children. Ford, Buck & Sheldon, Inc., 
60 Prospect St., Hartford, engineers. 


Florida 


JACKSONVILLE The Virginia-Caro- 
lina Chemical Co., 11 South 12th St., Rich- 
mond., Va., has awarded the contract for 
the construction of a 46 x 240-ft. factory 
on Mills St., here, to Huggers Bros., Bill 
Bldg., Montgomery, Ala Estimated cost, 
$250,000 Noted April 1 


. ° 
Georgia 

Adair & McCarty Bros., 
are having plans prepared 
Greene & Co., engineers, 
Healy Bidg., for improvements to the fer- 
tilizer plant, including a new acidulating 
unit. Estimated cost, $25,000 


ATLANTA 
Walton Bidg., 
by Lockwood, 


Illinois 


VENICE—tThe Barber Asphalt Co. has 
awarded the contract for the construction 
of an oil refinery, to the Fruin-Colnon Con- 
struction Co., Merchants-Laclede Blidg., St 
Louis, Mo. Estimated cost, $150,000 
_ WOOD RIVER—The White Star Refin- 
ing Co., Avery and Grand Trunk Ry., has 
purchased a site and plans to build a 
petroleum refinery and pipe line from Wood 
River to the Mississippi River Estimated 
cost, $300,000 


lowa 


FAIRPORT—The Commissioner of Fish- 
eries, Department of Commerce, Washing- 
ton, D. C., received bids for the construc- 
tion of a laboratory building at the Bio- 
logical Station here, from the Walsh Con- 


struction Co., 1144 West 3rd St.. Daven- 
port, $82,000; J. W. Hopp, 403 Granby 
Bldg., Cedar Rapids, $84,000; J. Solar, 5th 
and Cedar Sts., Davenport, $88,000. Noted 
May 15. 
Kansas 
ARKANSAS CITY—tThe city will soon 


award the contract for the construction of 
sanitary sewers and a disposal plant. C. E. 
McCrae, Republic Bldg., Kansas City, Mo., 
engineer. 





Maryland 


BALTIMORE—Johns Hopkins Univer- 
sity, 321 Druid Hill Ave., has awarded the 
contract for the construction of a 1-story, 
50 x 150-ft. addition to its chemical labora- 


tory on Charles Street Ave., to Frainie 
Bros. & Haigley, 18 Clay St. Estimated 
cost, $55,000. 

CURTIS BAY (Baltimore P. O.)—The 


Associated Chemical Co., Pennington Ave. 
and Cabin Branch, has awarded the con- 
tract for the construction of a 1-story, 96 
x 100 x 155-ft. fertilizer factory, to W. G. 
Gischel & Co., South Baltimore. Estimated 
cost, $9600. 


SALISBURY—The Farmers & Planters 
Co., c/o W. P. Ward, 406 Main St., plans 
to build a 1- and 2-story, 70 x 225-ft. fer- 
tilizer plant and warehouse; bone grinders 
and other fertilizer plant machinery will be 
installed in same. Estimated cost, $20,000. 


SPARROWS POINT—The Bethlehem 
Steel Corp. plans to double the size of its 
tinplate plant here, increasing the number 
of sheet mills by twelve; also build an 


additional open-hearth furnace. Estimated 
cost, $25,000,000 
Michigan 
SAGINAW—The McNally Vulcanizing 


Co., 408 Germania St., is having plans pre- 
pared by Cowles & Mutcheller, architects, 
Chase Block, for the construction of a 1- 
story, 25 x 60-ft. factory on North Park 
Ave. Plans include the installation of 
modern machinery for vulcanizing and tire 
repair work. 


Minnesota 


INTERNATIONAL FALLS—tThe city 
will soon receive bids for the construction 
of a hydrogen gas plant. Estimated cost, 
$75,000. W. Glenn, Minneapolis, engineer. 


SHERBURN—E. E. Risley, village re- 
corder, will receive bids until June 27 for 
the construction of a sewage disposal 
plant, etc. A. Fick, Boone, Ia., engineer. 


ST. PAUL—The city will soon receive 
bids for a septic tank for the sewage dis- 
posal plant at Field and Sheridan Aves., 
70 x 120-ft., 17 ft. below grade, walls 3 ft. 
6 in. thick at bottom, 16 in. thick at grade. 
Cc. A. Hausler, City Hall, engineer. 

WALNUT GROVE—D. A. Malloy, city 
clerk, will receive bids in July for the con- 
struction of a sewer and a disposal tank. 
Estimated cost, $50,000 Druar & Smith, 
513 Globe Blidg., St. Paul, engineers. 


Missouri 


LOHMAN—tThe American Barytes Co., 
incorporated by W. C. Irwin, J. Hays and 
others of Jefferson City, plans to build a 
mill. Estimated cost, $10,000 


ST. LOUIS—The Scullin Steel Co., 6700 
Manchester Ave., will build a steel rolling 
mill at 6700 Knox Ave., having a monthly 
capacity of 10,000 tons. Estimated cost, 
$2,000,000. Perin & Marshall, 2 Rector 
St.. New York City, N. Y., engineers. 

ST. LOUIS—The United Drug Co., 63 
Leon St., Boston, Mass., plans to build an 
&-story factory for the manufacture of rub- 


ber goods, drugs, ete., at San Francisco 
Ave. and Kings Highway. Estimated cost, 
$2,000,000. F. N. De Rosset, general man- 


ager 


Montana 


CUT BANK—tThe City Council will soon 
award the contract for the construction of 
a sewerage system, to include two sewage 
disposal plants, septic tank, etc. Estimated 
cost, $48,000. H. P. Walter, Minot Blidg., 
Great Falls, engineer. 


New Jersey 


KEARNY (Arlington P. O.)—The White 
Tar Co. will soon receive bids for the con- 
struction of a 2-story, 100 x 200-ft. office 
building and factory. Estimated cost, $60,- 
000. J. W. Cowper Co., Fidelity Bidg., 
Buffalo, N. Y., engineer. 
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LAMBERTVILLE—The Chemung Iron 
& Steel Co., 39 Cortlandt St, New York 
City, plans to build a 1l-story, 100 x 380-ft. 
steel rolling mill here. Estimated cost, 
$100,000. E. F. Quirk, c/o owner, engineer. 


NEWARK—The Patton Paint Co., Ches- 
ter Ave., plans to build a 2-story, 61 x _121- 


ft. factory. Estimated cost, $65,000. J. H. 
& W. Ely, Fireman Bldg., architects and 
engineers. 


New York 


BROOKLYN—The Germania Importing 
Co., 41 Union Sq. New York City, will 
build a 2-story, 40 x 90-ft. chemical fac- 
tory at 46th St. and 2nd Ave. Estimated 
cost, $20,000. O. Ullrich, 371 Fulton St. 
architect. 


BROOKLYN—H. Kohnsten, 537 Colum- 
bia St., manufacturer of chemicals, has 
awarded the contract for the construction 
of a i-story, 60 x 100-ft. factory on Co- 
lumbia St., to Post & McCord, 101 Park 
Ave., New York City. Estimated cost, $30,- 
000. 5 


EASTWOOD—tThe Syracuse Rubber Co., 
Thompson Rd., Syracuse, recently incorpo- 
rated with $3,000,000 capital, has awarded 
the contract for the construction of a 3- 
story, 60 x 200-ft. plant for the manufac- 
ture of cord tires for automobiles, to the 
Shane Steel Construction Co., 2109 Mid- 
land Ave., Syracuse. 


JOHNSON CITY—Cook, Holland & Rus- 
sell will soon award the contract for the 
construction of a factory on Grand Ave. 
for the manufacture of concrete building 
blocks. Complete equipment will be in- 
stalled in same. Estimated cost, $40,000. 


PHILADELPHIA—F. X. Baumert Co., 
Antwerp, is having plant prepared for the 
construction of a modern milk testing plant 
and cheese factory. Laboratory equipment 
will be installed in same. Estimated cost, 
$30,000 


North Carolina 
NAVASSA—-The Morris Fertilizer Co., 


Third National Bank Blidg., Atlanta, Ga., 
has awarded the contract for the construc- 


tion of a fertflizer plant, mill building. 
niter house, etc., to the Elliott Building Co., 
Hickory Estimated cost, $450,000. 


STATESVILLE—tThe city plans to ex- 
tend the water and sewer mains, to include 
the installation of additional filters, etc 
Estimated cost, $150,000. L. B. Bristol, 
Mayor. 

WILMINGTON—The Morris Fertilizer 


Co., Third National Bank Bidg., Atlanta, 
Ga., has awarded the contract for the con- 


struction of a fertilizer plant, having a 
capacity of 75,000 tons a year, to the 
Elliott Building Co.. Hickory Estimated 
cost, $125,000. Noted March 15 
Ohio 
COLUMBUS—tThe board of trustees of 


the Ohio State University will soon award 
the contract for the construction of a 1- 
story, 140 x 205-ft. chemistry building on 
the campus. Estimated cost, $85,000. J. N 
Bradford, c/o Ohio State University, archi- 
tect. 

COLUMBUS—The Columbus Tire & 
Rubber Co., Hayden Bldg., plans to build a 
l-story, 100 x 340-ft. rubber factory on 
West Goodale St Estimated cost, $92,000 


Austin Construction Co. East 152nd St., 
Cleveland, architect 
COLUMBUS—The Henderson Tire @& 


Rubber Co., Bucyrus, has awarded the con- 
tract for the construction of a 2-story, 100 
x 300-ft. rubber factory on Goodale St., 
here, to Moor Bros., 1358 Franklin Ave 
Estimated cost, $100,000. 


ST. PARIS—The city will soon receive 
bids for the construction of a sewage dis- 


posal plant, to include a filter bed and 

septic tank Estimated cost, $10,000. P. 
Lethig, Springfield, engineer. 
Oklahoma 

OKLAHOMA—The MHazelrigg Labora- 


tories, recently incorporated with $50,000 
capital, by J. E. Harbison, treasurer, 310 
Mercantile Bidg., and others, plans to build 
a plant for the manufacture of chemicals. 


TULSA—The Hofstra Manufacturing 
Co., manufacturer of insect powder, plans 
to install machinery in its plant. Bstimat- 
ed cost, $30,000. J. B. Gibbons, engineer. 

TULSA—Dr. L. D. Latham, Bliss Bidg., 
plans to install a chemical laboratory in 
connection with the 3-story, 40 x 120-ft. 
hospital which he plans to build at 18th 
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and ge A Sts. Total estimated cost, 
$100,000. ompson & Fleming, 222§ Iowa 
Blidg., architects. 


Oregon 


CORVALLIS—J. Myers, secretary of the 
Board of Regents of the State Agricultural 
College, wiil soon award the contract for 
the construction of a 2-story, 56 x 220-ft. 
- --+e 8 laboratory on the _ college 
campus. timated cost, $130,000. J. V 
Nennes, 1040 Chamber of Commerce Bldg., 
Portland, architect. 


PORTLAND — The Portland Rubber 
Mills, Inc., 368 East 9th St., has awarded 
the contract for the construction of a 1- 
story, 75 x 200-ft. factory in South Port- 
land, to T. Muir, Henry Bldg. Estimated 
cost, $20,000. 

SALEM—The Oregon Pulp & Paper Co. 
will soon receive bids for the construction 
of a two-machine paper and sulphite pulp 
mill on the Willamette River. Estimated 
cost, $1,000,000. C. E. Eaton, Sherman 
Bldg., Watertown, N. Y., engineer. 


Pennsylvania 


DEAN—The Haws Refractories Co., 
Johnstown, plans to build a large firebrick 
plant here, having a capacity of 100,000 
bricks per day. H. L. Tredennick, Johns- 
town, president. 

PHILADELPHIA — The Hess-Bright 
Manufacturing Co., Front and Erie Sts., 
plans to build a 2-story, 42 x 105-ft. labo- 


ratory. F. R. Watson, 1211 Walnut St., 
architect. 
WISSINOMING—The Quaker City Rub- 


ber Co., 629 Market St., has awarded the 
contract for the construction of a 2-story, 
140 x 160-ft. factory, to J. S. Rogers, 
Drexel Bldg., Philadelphia. 


Texas 


DALLAS—tThe State Refining Associa- 
tion, 1403 American Exchange National 
Bank Bidg., plans to build a skimming 
plant having a capacity of 500 barrels. S. 
Bonner, treasurer. 

NORTH FORT WORTH—The Bureau 
of Yards & Docks, Navy Department, 
Washington, D. C., has awarded the con- 
tract for the construction of a helium pro- 
duction plant, to the Central Contracting 
Co., 520 atty Bidg., Houston. Estimated 
cost, $448,000. 

WICHITA FALLS—The committee on 
Northwest Texas Insane Asylum will soon 
award the contract for the construction of 
four a for the asylum here, includ- 
ing disposal plant, etc. Estimated cost, 
$350,000. C. H. Page & Bros., Austin Na- 
tional Bank Bidg., Austin, architect. 


Washington 
_ HOQUIAM- -The Western Rolling Mills 
Corp. will soon award the contract for the 
construction of the first unit of its steel 
rolling plant to be 70 x 300 ft. J. John- 
son, manager. 


West Virginia 


CAMP HUMPHRIES — The United 
States War Department, Washington, 
D. C., will soon receive bids for the con- 
struction of an artificial gas plant and dis- 
tribution system to serve 10,000 people. 
Lieutenant G. A. Caine, Camp Humphries, 
engineer. 

FAIRMONT—The West Virginia Metal 
Products Corp., incorporated with $2,500,- 
000 capital stock, plans to build a large 
brass rolling mill. J. E. Watson, president. 


Wisconsin 
SHEBOYGAN—The North Star Rubber 
Co., c/o L. Hoffmeister, 176 16th St., Mil- 
waukee, plans to build a 2-story, 60 x 95- 
ft. rubber plant on Michigan <Ave., here. 
Estimated cost, $45,000. 


Alberta 


CALGARY—The City Council has ap- 
Ppropriated $350,000 for the construction of 
& sewage disposal plant. 


Ontario 


BANCROFT—The Canada Marble Co. 
plans to build a plant. Estimated cost, 
$500,000. Architect not selected. 


DUNDAS—A. W. Draeseke, chairman of 
the sewer committee, will receive bids until 
June 23 for the construction of sewage 
da 1 works, sewage Pompins station 


and force main, out fall sewer, sewage 
Pumping machinery, rinkler uipment, 
ete. J. S. Fry, town, clerk. Not ay 1, 
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HAMILTON—The National Paper Goods 
Co., Ltd., plans to build a 56 x 100-ft. fac- 
tory. Estimated cost, $80,000. 


KITCHENER—The Imperial Oil Co., 
Ltd., 181 Brock St, Sarnia, has awarded 
the contract for the construction of an ad- 
dition to its oil plant, here, to Shulte Bros. 
& Co., 35 Albion St., Brantford. Estimat- 
ed cost, $20,000. 


PORT COLBORNE—The Canada Ce- 
ment Co., 273 Craig St., W., Montreal, Que., 
plans to build a tash recovering plant. 
Estimated cost, $150,000. 


WELLAND—tThe Imperial Oil Co., 56 
Church St., Toronto, has awarded the con- 
tract for the construction of an oil plant, 
to Schutz Bros., 35 Albion St., Brantford. 
Estimated cost, $40,000. Noted June 1. 


WESTON—The K. & S. Canadian Tire 
& Rubber Co. is having plans prepared by 
Hynes, Feldman & Watson, architects, Mc- 
Kennon Bidg., Toronto, for the construc- 
tion of a 1-story factory. Estimated cost, 
$80,000. 





Coming Meetings 
and Events 


THE AMERICAN CHEMICAL Society will 
hold its Fall meeting in Philadelphia, Pa., 
Sept. 2-6 inclusive. 


THE AMERICAN ELECTROCHEMICAL So- 
CIETY will hold its Fall meeting in Chicago, 
Sept. 23-25 inclusive. 


THE AMERICAN ELECTRO-PLATERS’ So- 
CIETY will hold its 1919 convention in Phila- 
delphia, Pa., July 1-3. 


THE AMERICAN FOUNDRYMEN’S ASSOCIA- 
TION will hold its 1919 convention in Phila- 
delphia, Sept. 29 to Oct. 4, 


THE AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS will hold its Summer meeting at 
Boston, Mass., June 18-21. A symposium is 
planned on electric furnaces. 


THE AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its 
Fall meeting in Chicago, Ill., Sept. 22-27. 


THE AMERICAN SOCIETY FOR TESTING MA- 
TERIALS will hold its 22nd annual meeting 
at Atlantic City, N. J., Jume 24-27. The 
headquarters will be at the Hotel Traymore. 


THE AMERICAN STEEL TREATERS’ SOCIETY 


will hold its first annual convention in 
Chicago, IIL, Sept. 22-27. 

THE FIFTH NATIONAL EXPOSITION OF 
CHEMICAL INDUSTRIES will be held in Chi- 
cago, IIL, Sept. 22-27 inclusive. 

THE INSTITUTE OF METALS DrvIsion of 
the A. I E. will hold its next meeting 


. 
in Philadelphia, Pa., Sept. 29 to Oct. 4. 


THE INSTITUTE OF METALS will hold its 
ee meeting in Sheffield, England, Sept. 
- "ev. 

THE INTERALLIED CHEMICAL CONFEDERA- 
TION will hold its next meeting in London, 
July 15-18, 1919. 


THE NATIONAL FERTILIZER ASSOCIATION 
will hold its 26th annual convention the 
week of June 23 at the Hotel Griswold, 
Eastern Point, New London, Conn. 


THE SOCIETY FOR THE PROMOTION OF EN- 
GINEERING EDUCATION will hold its 27th 
annual meeting at Johns Hopkins Univer- 
sity, Baltimore, Md., June 25-28. 





Industrial Notes 


THE CHICAGO PNEUMATIC TooL Co. has 
moved its Milwaukee office from Room 
1305, Majestic Bldg., to Room 1418 in the 
same building, where more convenient quar- 
ters have been obtained. 


THE PRATT ENGINEERING & MACHINE Co., 
Atlanta, Ga., has been awarded a contract 
for the erection of a complete fertilizer 

lant for the Southern Fertilizer & Chem- 
to cost approximately 


new ot is take the 
place of one recently destroyed by fire and 
will be ready for operation in September, 


THe BLaw-Knox Co., Pittsburgh, Pa., 
manufacturers of steel ~roducts, announces 
the appointment of Mr. J. E. Mason as 
manager of field sales. For the past four 
years Mr. Mason has been connected with 

° McGraw-Hill Co., having been in charge 
of the Chicago office of Engineering News- 
Record since July, 1917. 


THE ANNISTON STEEL Co., Anniston, Ala., 
announces the appointment of W. . Tar- 
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leton as director of the salvage division, 
sales department. Mr. Tarleton will be in 
charge of the sale of iron and woodworking 
machinery, engines and boilers and miscel- 
laneous equipment recently acquired from 
the Illinois Car & Equipment Co. 


THE BoorH-HALL Co., designer and build- 
er of electric furnaces, announces removal 
of the executive and sales office to Rooms 
1007-1008 Hearst Bldg., 326 W. Madison 
St., Chicago, Ill 


THE ELeEcTROLABS Co., New York, an- 
nounces that the Paschall Oxygen Co., 
Philadelphia, will increase the capacity of 
its plant 25 per cent, making a total of 
1,000 Levin cells in operation. 


THE AMERICAN STEAM CONVEYOR CORP., 
Chicago, IIL, announces the appointment 
of Mr. Charles H. Florandin, formerly_of 
the National Electric and Welding Co., 
New York, as general manager of its East- 
ern territory, with headquarters at 110 
W. 40th St., New York. 


THE MARLAND REFINING Co., Ponca City, 
Okla., has recently advised its employees 
that it has determined on a plan for pay- 
ing labor dividends based upon amount of 
salary or wages received. The management 
regards the labor of its employees as an 
investment by them in the business and 
will pay them a dividend of its earnings 
made by capital and their iabor. This is 
said to be the first time that a plan of 
labor dividends has been tried in the oil 
business. 


ScHAAR & Co., Chicago, Il, announces the 
removal to larger quarters at 556-560 W. 
Jackson Blvd., where the manufacturing, 
selling and executive departments will be 
under one roof. 


THe UNiTep Fitters Corp., New York, 
announces the appointment of Mr. C. B 
Oliver as manager of the Chicago office 
with headquarters in the Peoples’ Gas 
Building. 


Mr. JAMES INGLIS, president of the Amer- 
ican Blower Co., sailed from New York 
on May 15 as a member of a commission 
appointed to confer with European cotton 


interests on post-war conditions in the 
cotton industry throughout the world and 
with special reference to the proposed 


world cotton conference to be held in New 
Orleans next October. 


THE COMMITTEE OF THE AMERICAN IN- 
STITUTE OF CHEMICAL ENGINEERS, of which 
Dr. R. F. Bacon, director of the Mellon 
Institute, is chairman, is assisting the Gov- 
ernment in disposing of chemical plants 
and surplus stocks of chemicals and ap- 
paratus. Much of this material is difficult 
to store and must be sold at once. 


Mr. M. H. Jones, who has been connected 
with the Westinghouse Electric & Manu- 
facturing Co. for the. past fifteen years as 
assistant to the manager of the Philadel- 
hia district, has resigned his position to 
ecome sales manager of the Standard 
Electric & Elevator Co. of Baltimore. 


THE ALLIED MACHINERY CoO. OF AMERICA 
has increased its capital stock to $5,000,000, 
the step being necessitated by the decision 
of the American International Corp. to 
group all of its machinery export selling 
subsidiaries under one head. The Allied 
Construction Machinery Corp. will be ab- 
sorbed by- the American Machinery Co 
of America. The Allied Machinery Co. de 
France and the Allied Machinery Co. d’ 
Italia will retain their corporate entities, 
but their parent corporation will be the 
Allied Machinery Co. of America rather 
than the American International Corpora- 
tion as before. This is also true of the 
Horne Co., Ltd., of Japan, which was pur- 
chased early in the year by the American 
International Corporation. Mr. J. W. Hook 
will continue as president of the Allied 
Machinery Co. of America, in general 
charge of the business. Messrs. F. A. 
Monroe, S. T. Henry and T. G. Nee have 
been elected vice-presidents. Mr. Monroe 
is in charge of the administrative affairs 
of the company. Mr. Henry is in charge 
of sales and advertising and Mr. Nee is at 
present in Japan, devoting his attention 
to the affairs of the Horne Co., Ltd. Mr. 
R. P. Redier is general sales manager of 
the company, with headquarters at Paris. 


HAMILTON & HANSELL, INcC.. New York 
City, announces the oe of the following 
electric furnaces: One 1000-Ib. Rennerfelt 
furnace, 400 k.v.a., to the Steel Alloys Co. of 
America, to be erected at its plant in 
Bayway, Elizabeth, for the reduction of 
tungstic acid to metallic tungsten. One 
1000-Ib. Rennerfelt furnace, 200 k.v.a., to the 
British American Nickel Co., Ottawa, Can- 
ada, to be erected at its Deschene plant in 
Quebec, for melting nickel. One 150-k.v.a. 
single-phase pot furnace with its complete 





656 


equipment, sold to the Government of the 
Netherlands, Colonial Department, to be 
erected at the experimental station in Ba- 
tavia, Java, Dutch Bast Indies. 


LEEDS & NORTHRUP Co., Philadelphia, Pa., 
has opened a pyrometer sales and service 
department at 1304 Monadnock Block, Chi- 
cago. A complete standardization equip- 
ment will be maintained and certification of 
thermocouples and of pyrometer equip- 
ments will be furnished in terms of stand- 
ards certified by the United States Bureau 
of Standards. Particular attention will be 
given to maintaining equipment after in- 
stallation. The office will be in charge of 
Mr. Henry Brewer. 


MARDEN, ORTH & HASTINGS, INC., of New 
York City, moved its dyestuff and inter- 
mediate department to Bound Brook, N. J. 
An office at 136 Liberty Street, New York 
City, will be maintained for the metropoli- 
tan salesmen of the dyestuffs and inter- 
mediates department, and also considerable 
stocks will carried in New York for the 
quick deliveries to trade in that vicinity. 


THE STANDARD ELEcTRIC & ELEVATOR Co., 
Inc., Baltimore, Md., has opened a New 
York office at 280 Broadway, in charge of 
Cc. A. Harrington, formerly sales manager 
of the company. 


Directors of the BE. I. du Pont Powder 
Co. have elected the following new vice- 
presidents: Charles A. Meade, W. S. Car- 
penter, Jr., J. B. Edge, A. Felix du 
Pont, William C. Spruance and Charles A. 
Patterson. These are the recently ap- 
pointed members of the new executive com- 
mittee, and their election as vice-presidents 
follows the custom of the company, which 
gives the title of vice-president to the active 
heads of departments. 


THe BLAW-KNox Co., Pittsburgh, Pa., 
has taken over the manufacture and field 
operation of the Uni-Form System of re- 
inforced concrete floor and roof construc- 
tion, which is now incorporated in the steel 
forms department of the Blaw-Knox Co. 
and will be known as “Blawforms.” 


THE WESTINGHOUSE ELEcTRIC & MANU- 
FACTURING Co., East Pittsburgh, Pa., an- 
nounces the appointment of Mr. H. L. 
Garbutt as manager of the supply division 
of the San Francisco office of the company. 


THE CARBON STEEL Co., Pittsburgh, Pa., 
announces the return from the aviation 
service in Italy of Mr. Harry S. Finken- 
staedt as Western sales agent. 


THE ALKALI Export ASSOCIATION, INC., 
New York, is composed of five companies: 
The Pennsylvania Salt Mfg. Co., Phila- 
delphia ; The Solvay Process Co., Syracuse, 
N. Y.; The Michigan Alkali Co., New York: 
Columbia Chemical Co., Cincinnati: The 
ower Electrochemical Co., Niagara Falls, 


THE BUFFALO Force Co. announces that 
Mr. C. C. Cheyney has returned to take 
charge of its Chicago office and store. Lieut. 
Cheyney was commissioned in the Navy 
and had charge of the mechanical repair 
shops at the Naval Aviation Station, Pen- 
sacola, Fla. Capt. H. H. Downes, 12th U. 
S. Engineers (Railway) has returned from 
France, and expects that after receiving his 
discharge he will take charge of the Buffalo 
A om Co.'s interests in the St. Louis ter- 
ritory. 


THE WHEELER CONDENSER & ENGINEER- 
1NG Co., Carteret, N. J., manufactured and 
shipped during the month of April 879,900 
Ib. of seamless drawn brass, copper and 
tungsten tubes. 


THE INTERNATIONAL OXYGEN Co., Newark, 
N. J., announces the appointment of Mr. 
Preston Belvin as district sales engineer, 
in charge of the Pittsburgh district sales 
work, with headquarters at 1310 National 
Bank Bldg. The Chicago office of this 
company has been moved from 223 Railway 
Exchange Bldg. to 817-820 Chicago Stock 
Exchange Bldg., with Mr. Philip G. Wesley 
in charge. 


THE SCIENTIFIC UTILITIES Co., INC., New 
York, manufacturer of laboratory glass- 
ware and metal apparatus, with offices at 
84 East 10th St., has raised its capital to 
$30,000. 


Tue Berson P.Lastic Fire Brick Co., 
Rome, N. Y., elected Mr. Frank J. Jewell 
as president and secretary and Mr. Nelson 
Adams, vice-president and treasurer. The 
company’s products are plastic firebrick for 
boiler furnace linings and baffle walls and 
Hi-heat cement for use in the boiler room. 


Tue CrLire Propucts Co., New York 
City, announces the appointment of Mr. 
Edward F. Davis as sales engineer in 
Northern New Jersey on the application of 
Sil-O-Cel insulation and Filter-Cel for fil- 
tration. 
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Manufacturers’ Catalogs 


THE KInITE Co., Milwaukee, has issued 
a 4-page folder entitled “Kinite, A Patented 
Alloy Steel.” 


THe CuTLER-HAMMER MrFc. Co., Mil- 
waukee, Wis., calls attention to a six-page 
folder on melting metal with electrically 
heated pots. 


THE GRISCOLM-RUSSELL Co., New York: 
Bull. No. 230 illustrates and describes the 
Reilly water heater. 


THe Denver Fire Ciar Co., Denver, 
Colo., calls attention to two new bulletins. 
Bull. No. 125 on firebrick, metallurgical 
tile, fire clay, etc., illustrates and describes 
these products. Bull. No. 100 treats metal- 
lurgical clay goods, muffies, crucibles and 
scorifiers. 


Tue Buckgsre Drrer Co., INc., Columbus, 
Ohio: Cat. No. 3 is a new 44-page booklet 
which deals with Buckeye dryers for or- 
ganic and inorganic materials. Many il- 
lustrations are given together with de- 
scriptive matter. 


THe MERRILL Co., San Francisco, Cal., 
has issued a booklet which gives the com- 
ments of the technical press on the Crowe 
vacuum precipitation process, which is a new 
method of precipitating cyanide solutions 
in conjunction with either the Merrill pre- 
cipitation process or with zinc boxes. 


THE AMERICAN LAVA Co., Chattanooga, 
Tenn., announces a new publication en- 
titled “Lava for Mechanical and Electrical 
Purposes.” This 16-page booklet illustrates 
and describes nature and physical prop- 
erties, mechanical properties, electrical 
properties, uses and cost and composition 
lava. 


Tue CHas. A. Scureren Co., New York 
City has just received from the press 
Cat. No. 10, issued April, 1919, on Schieren 
leather beltin It is an attractive 40- 
page booklet dealing with tanning methods, 
the different qualities of belting, neral 
price list on Duxbak leather belting, leather 
ink belting with price list, round leather 
belting, wire-screwed solid round belting, 
cut lacing, hydraulic leather, belt cement 
wafers, waterproof cement and fiyfoot belt 
dressing. Many illustrations are given in 
color to illustrate these products. Schieren 
Engineering Service is a section which give 
a definite plan for making belting cost 
less and go further. 





New Publications 


STANDARD SPECIFICATIONS FOR PURITY OF 
Raw LINSEED OIL FROM NORTH AMERICAN 
Seep. Industrial Standards No. 57, pub- 
lished by the Bureau of Foreign and Do- 
mestic Commerce. 


New BvuREAU OF STANDARDS PUBLICA- 
TIONS: Tech. Paper No. 126. A study of 
the Goutal method for determining carbon 
monoxide and carbon dioxide in steels. By 
J. R. Cain and Earl Pettijohn; No. 76. 
Aluminium and Its Light Alloys. 


NEW UNITED STATES GBROLOGICAL SURVEY 
PUBLICATIONS: 1:1 Cadmium in 1918. 
Cc. E. Siebenthal (Mineral Resources, 1918, 
Part 1), published May 8, 1919; 1:21. Gold 
and Silver in 1917. General Report. By 
H. D. McCaskey and J. P. —-~ (Mineral 
Resources, 1917, Part 1), published May 
9, 1919; 1:22. Antimony in 1917. By Ed- 
son S. Bastin (Mineral Resources, 1917, 
Part 1), published May 13, 1919: 11:28. 
Clay-Working Industries and Building . = 
erations in the Larger Cities in 1917. y 
Jefferson Middleton. (Mineral Resources, 
1917, Part 11), published May 12, 1919; 
11:29. Lime in 1917. By G. F. Laughlin, 
(Mineral Resources, 1917, Part 11), pub- 
lished May 13, 1919. 


U. S. Dept. or LABOR PUBLICATION on 
Treatment of Industrial Problems by Con- 
structive Methods. A pamphlet and chart 
on methods of redesigning labor turnover 
and improving morale in plant organization. 


SUGGESTIONS FOR IMPROVING PLANT OrR- 
GANIZATIONS. A report of a survey of 200 
plants and works with suggestions for their 
improvement. 


THE CALIFORNIA STATE MINING BUREAU, 
San Francisco, has issued Bull. 84, which 
is the third annual report of the State Oil 
and Gas Supervisor of California for the 
fiscal year 1917-18. 


THE UNITED STATES NATIONAL MUSEUM, 
Bull. 102, Vol. 1. The Mineral Industries 
of the United States: The Energy Re- 
sources of the United States: A Field for 


By 


Vol. 20, No. 12 


Reconstruction. A survey of the situation 
in domestic fuels, petroleum and power, 
made in anticipation of the time when the 
United States must more systematically 
employ its energy resources. 


Technology, The Journal of the Man- 
chester Municipal College of Technology, 
Manchester, England. A record of investi- 
gations undertaken by members of the 
college. 


New BUREAU OF MINES PUBLICATIONS: 
Bull. 144. Report of a Joint Committee 
Appointed from the Bureau of Mines and 
the United States Geological Survey by the 
Secretary of the Interior to Study the Gold 
Situation: Tech. Paper 214. Motor Gaso- 
line Properties, Laboratory |Methods of 
Testing, and Practical Specifications. By 
E. W. Dean: War Minerals Investigations 
Series No. 12, The Jones Process for Con- 
ecentrating Manganese Ores, Results of 
Laboratory Investigations. By Peter Chris- 
tianson and W. H. Hunter; Minerals In- 
vestigations Series No. 18. Cost of Produc- 
ing Ferro-Grade Manganese Ores. By C. 
M. Weld and W. R. Crane. 





Stocks and Bonds 


Closing Bid and Asked Quotations June 11, on 
N. Y. Stock Exchange 


CHEMICAL COMPANIES 
Bid Ask 


a 


Mat.Al. Wk.. 


. 62 
97 
oust 


Ch. | mtg. & co 82 

-~Car. Ch., | mtg. 5s," 97 

Va.-Car. Ch., cv. db. 68, °24 101g 
PETROLEUM COMPANIES 

Bid Ask Bid 


, 92 P-APet&Tr. 98 
37 38 
Texas Co... 


Cal. Pet...... do. pf. 167 
ST 834 Pierce Oil. ... 
.G. = 5 Royal Dutch.. 116 
\, .... 1854 186 nelairO &R 6 
o> ee “she 
Ohio Cit. Gas. 56 56} Tex. Pac. Ld. 
ae , 425 
Ohio Fuel 8... iol 3s Tidewater Oi!.242 


Si 
110 
Okla. P. & R.. 
Bonds 
Columbia Gas & Electric, | 5s, '27.... 
ol. G pr eeaery: 
Pierce Oil, ev. db. 6s, '24 
Oil, ev. 1173 
Sin. O. A 
Sin. O. & R. 1 In. 7s, 20 without stk. war.. 99} 
Texas Co., db. 60, °31..... : ; ys 
oat 


Union Oil of Cal.'1 Se, °31........ 
United Fuel Gas | mtg. és, ser.A, '36..... 
IRON AND STEEL SECURITIES 
Ask Bid 


pe Pitts. ee. vr 96 
a 

114 
Sl 
«& 


110 
22 


do. 64 

ea +++ HGH 
oF gaa 

Va. Coal,I&C. 69 








IEYE BREAK FAITH WITH THEM WHO DIE 
EY WILL NOT SLEEP 
HO POPPIES GROW IN FLANDERS FIELDS 


pplement to Chemical & Metallurgical Engineering, May 1, 1919. Copyright 1919, McGraw-Hill Company, In« 
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Acheson 
lectrodes 


During the war period we very greatly 
increased our facilities to take care of the 
insistent demand then placed upon us, 
and as business settles down to a more 
normal basis, we are pleased to announce 
that we have ample facilities for taking 
care of all of our regular customers and, 
in addition, taking on considerable new 
business. 


We would be pleased to correspond with 
any and all parties who are interested in 
the use of electrodes. 


Acheson Graphite Company 


Niagara Falls, N. Y., U. S. A. 


E. G. Acheson, Ltd., 5 Chancery Lane, London, W. C. 2, England 
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PALAU 
Laboratory Ware 


Gives More Satisfactory Service 
than Platinum, at Half the Cost 


Hundreds of the largest chemical and 
mining companies have exchanged their 
Platinum for PALAU to help the 
government. Their unqualified _ testi- 
mony substantiates our claim of the 
superiority of Palau Platinum. 

PALAU has a specific gravity of 17.22 
or 8/10 that of platinum, a melting point 
of 1370° C., is harder and has greater 
tensile strength than platinum. 


PALAU is superior to most platinum 
now in use in resistance to loss upon heat- 
ing to 1200° C., absence of iron, and loss 
in dilute acids after heating. PALAU 
is the equal of platinum in resistance to 
Hydrochloric, Nitric, Sulphuric and 
Hydrofluoric Acids, Ammonia and So- 
dium Sulphide. PALAU is especially 
alkali resistant, being less attacked than 
platinum by fused sodium carbonate and 
sodium hydroxide. 





The following dealers will supply you: 


Eimer & Amend, New York 
Arthur H. Thomas Co., Philddelphia 
Scientific Materials Co., Pittsburgh 
E. H. Sargent & Co., Chicago 
Central Scientific Co., Chicago 
The Braun Corporation, Los Angeles 
Braun-Knecht-Heimann Co., San Francisco 
The Denver Fire Clay Co., Denver, Colo. 
Mine & Smelter Supply Co., Salt Lake City, Utah 


Any of the above listed dealers will exchange 
Platinum scrap for Palau Ware. 
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For further particulars, address 
National Exposition Chemical Industries-417 SoDearborn Chicago 
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Chemistry 
The “Key” Industry 


HERE is no need for elaboration 

of this statement. We all know 
it is fact. How important then 
that American chemists do not return 
to the pre-war status regarding their 
porcelain, when, under the pressure of 
dire necessity, America produced chem- 
ical and scientific porcelain equal if 
not superior to any made abroad. 


If American-made porcelain, produced 
“over night”’ as it were, served efficient- 
ly during the war, was thoroughly 
tested and approved by government 
bureaus and leading chemists, it surely 
merits the support of American chem- 





ists for all time, provided it retain and 
improve, where possible, the high qual- 
ity it has already attained. 


For our part, we believe American 
chemists will support American-made 
porcelain. So we shall continue produc- 
ing Coors U. S. A. Chemical and 
Scientific Porcelain and keep ever- 
lastingly at it to improve its quality. 


U. S. Government Laboratories and 
leading chemists use and endorse 
Coors U. S. A. Chemical and Scienti- 
fic Porcelain. It is carried in standard 
shapes by dealers everywhere. Samples 
on request. Write us for literature. 


The Herold China © Pottery Company 
Golden, Colorado 


144 pieces in 1914 —— 1,347,235 pieces in 1918 


COORS porceEtain 
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Is yours a problem in water clarification, 
or iron removal? Its complete solution 
awaits you in a “Permutit” Water Rec- 
tification Plant designed and built to 
meet your particular conditions with 
certainty of satisfaction. 


Such “Permutit” Equipment includes both 
mechanical and chemical apparatus, filters, 
aérators, settling tanks and control devices. 
An example is the iron removal plant here 
illustrated in part—designed and installed for 
the Illinois Glass Co. It is economically and 
satisfactorily removing resistant iron salts 
from the water supply by combined mechani- 
cal and chemical methods. It is the result of 
intelligent survey of the problem, and the 
building of high-duty equipment to meet the 
conditions. 


Ask for a “Permutit” 
engineer to discuss your 
water problem with 
you. No obligation is 
incurred. 


The Permutit Company 


Water Rectification 


440 Fourth Avenue, New York City 


“PERMUTIT” Zeolite Water Softeners “PERMUTIT” Iron Removal Apparatus 
raamorre Lime-Soda Water “PERMUTIT” Oil Removal Filters 
“PERMUTIT” Heater Softeners “PERMUTIT” Filters 
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CECO Equipment 


Valves Pumps Spray Systems 
Vacuum Evaporators 


CECO valves are made in standard sizes with standard 
connections. 


CECO Pumps are made in standard sizes with either 
pulley drive or direct motor drive. 


=) ol al 


contacting liquids and gases. ‘They are used for the cooling, 
washing and absorbing of gases, for the rapid cooling of 
liquids—as when crystallizing, and for the separation of 
liquids by evaporation. 


CECO Multiple Effect Vacuum Evaporators are made 
to suit your individual requirements. 


All CECO equipment is becoming standard for the 
Chemical Trade because its good engineering construction 
enables it to give the best of servce even under the most 
severe conditions. Only metals which withstand the cor- 
rosive action of the liquids and gases are used. 


¥. Ceco Motor drive direct connected Pump. All CECO Equipment is backed by CECO Service 
which goes with it from the factory to your plant. 








CECO Pumps are also made with 
double ball bearing pulley drive. Write for details on CECO Equipment. 
Our engineering service is at your disposal. 


CHEMICAL EQUIPMENT CO. 


Engineers and Manufacturers Chicago, II]., 910 Monadnock Block 
(OONUNNNNQQUUDONNNNNGQUUUUUONOGGQUQCUUUOOEOOGGOOOOUOUOOOOOOOSOOUUOOEOOOSOOUOUOOOONESOOOOOOUUUOOOEOOGOOUOOUOOOOOSOGOONOOGSOOGUOUNONOOOOOUUUUOOONESOOOUUOONNOAUUUUUUI 
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FASS eS 


is fused into the steel 
of our seamless chemical apparatus 





By this sign ye 
shall know it 


Consult our engineering staff if you want to 
secure utmost service from chemical apparatus 


and becomes an integral part of the vessel 
to which it is applied. 


Glascote is neither enamel glass nor glass 
enamel. It is a glass coating and is ap- 
plied by us to all parts of each piece of 
apparatus which comes in contact with 
the product. 


Our Glascoted apparatus+ wears long, 
gives utmost service and retains indefi- 
nitely its smooth, milk-white surface. 
This milk-white surface is tough, elastic 
and strong—unaffected by sudden tem- 
perature changes. It can not chip, crack, 
scale or craze. 


Glascoted vessels are acid-resisting and 
conform fully to Pure Food Law require- 
ments, as Glascote contains no metallic 
oxides. 


The designing, fabricating and building 
of all types of chemical apparatus into 
which Glascote is then fused, is under the 
supervision of the men who founded the 
seamless-coating industry—the men who 
have led in its development. 


Is it any wonder that those who are using 
Glascoted chemical apparatus are obtain- 
ing better results? 


THE GLASS COATING COMPANY 


Office and Factory 


CLEVELAND, OHIO 
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FLEXIBILITY “7 Producing Amorphous Wax 
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“ ,ur ryAuyrse * . ° ° 
LEXIBILITY” is a word rarely used in connection with 


plant operation. It is, however, a word peculiarly fitted to 
describe the Sharples Process for the Separation of Amorphous 
Wax from Cylinder Stock. 


By easily controlled alterations in the Process, stocks of varying ‘‘pour’’ may be 
secured. This is of particular advantage in the production of small quantities to 
meet accurately the specifications of an individual order. 


r 
y OU can best appreciate the importance 
of the Process when you haveseen itdemon- 
strated. The complete commercial size unit 
which we have constructed at our plant is 
for the purpose of demonstrating the Process 


with the particular stocks you are treating. Pes 
/ : i AF 
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ples Specialty Company tll , 
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CHAPTER 4 


THE POTTERY OF PERU. 


Peruvian Pottery possesses its own peculiar characteristics, but the 
Jormulas for mizing the clays and the general appearance of the 
vessels does not differ greatly from the pottery produced by the Aztecs 
of Mexico. 


Peculiar to nearly all the pottery made by the Incas is the very narrow 
neck of the different vessels, with a view, perhaps, of keeping insects 
from entering Many Peruvian Pieces were embossed with figures of 
animals having perforated eyes and mouths. The Incas believed that 
there was a certain connection between the figured animal and the 
sound produced by the air forced out of the vessel when the liquid was 
poured in. A vessel decorated with monkeys would give forth a screech, 
one with cate would mew, with birds the vessel would give forth a 
whistling sound. 

The Peruvians were also good portraitists and many of the faces repre 
sented on their pottery might pass for likenesses of people now living 
on the Pacific Coast. 


GENERAL CERAMICS STONEWARE 
IS DISTINCTIVE 


In contrast to the pottery of ancient peoples, all present day 
chemical stoneware looks very much alike. Distinction is not 
attained by decorations, nor by high-sounding words, but by 
tried and tested quality—by the inherent worth of the product. 

No matter how insignificant the article produced by the 
General Ceramics Company, whether a simple mortar or pot or a 
complicated plant for the recovery of acids, QUALITY is the 
watchword. 

This perhaps super-conscientiousness in executing all orders 
has gained for the products of the General Ceramics Company 
the high appreciation of the Chemical and Allied Industries. 

They know that General Ceramics stands for: 

Strong—Rugged—Acid-proof—Dependable Chemical Stone- 
ware. 


Anything in 
Chemical Stoneware 
In any quantity 








For I remember stopping by the way 
To yy a Potter thumping his wet 
ay 
And with its ail-obliterated tongue 
lt murmur’'d—“Gently, Brother, gently, 
pray!” 
—Omar Khayyam. 
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CHICAGO-:: 


“EQUIPPED TO SUPPLY A PLANT OR A NATION” 


GENERAL CERAMICS CO.8 2 #22033 ST > SHY XSSS 
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Zenith Rotary Filters 

Zenith Open Tank Filters 

Zenith Rotary Hopper Dewaterer 
Zenith Rotary Clarifier 








T4—2ZMmN 
O95 Py oo ry 


If you are not employing ZENITH APPARATUS in your 


filtration you are not keeping pace w ‘th your competitors. 
Ask yourself the following questions: 

Is your process automatic, eliminating all labor? 

Is it continuous? 


Can the quality of your product be improved by a more perfect 
wash ? 


Send for our information data sheet. 


INDUSTRIAL FILTRATION CORPORATION 


Engineers 


General Office: 115 Broadway, Laboratories: 
New York 123 Liberty St., N. Y. 


= 


i 


=| 


al 








= 


le | | 





June 15, 1919 






CHEMICAL AND METALLURGICAL ENGINEERING 




































PACIFIC 






TANKS 


AND PIPE 


Pacific plants are all up to the minute in 


equipment; and altogether form the larg- 
est establishment in the world exclusively 


devoted to making Wood Tanks and Pipe. 


The control of adequate facilities guaran- 


tees ample stocks of standard lines and quick 
deliveries of special orders. We are known 
for prompt service, so when in a hurry, send 


to us. 


WE BUILD 






'Round Tanks 







Rectangular Tanks 
Half-Round Tanks 


| Water Tanks 
| Oil Tanks 


Tank Towers 


| Wood Pipe 


| 


In short, if it’s a wood tank we make it. 


Write for Catalog 


PACIFIC TANK & PIPE CO. 


THE STANDARD SINCE ’88 


GENERAL OFFICES 


Bored Log 








334 Market St., San Francisco 


905 Trust & Savings Bldg., Los Angeles 


SALT LAKE CITY 


Sales Offices 
NEW YORK 





PHILADELPHIA 
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The Dorr Multi-Deck Washing Classifier 
(Patented) 





This machine is used for leaching and washing granular 
materials such as cinder from calcining operations, various 
crystals and sandy products. Machines are built with from 2 to 6 
decks. The leaching is done in the first two or three decks 
depending upon the time of contact required and in the following 
decks the solids are washed free from the liquor produced. Wash 
water or liquor introduced in the last deck flows from deck to 
deck thru outside launders or pipes counter current to the solids. 
A high washing efficiency is obtained with a comparatively small 
amount of wash water. The power required is exceedingly low 
and only part of one man’s time is required for attention. 


OneJplant using a 3 deck Classifier for leaching cinders is 
obtaining a 98% recovery of the soluble constituents, making a 
30 deg. Be liquor. The leached and washed cinder is discharged 
with a low moisture content in good condition to be carried on a 
belt conveyor. 


Machines are built with capacities from a few tons to several 
hundred tons per 24 hours, both for acid and alkaline liquors. 


THE DORR COMPANY 


Engineers 
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Continuous Leaching and Washing 


Cinder, Crystals (its. Granular Products 


New York, 101 Park Avenue Denver, 1009 17th Street London, 16 South Street 
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Clinker won’t Stick 
to Reftax Brick 


Le you line the fire box of your boiler with Refrax Brick you 
have 


eliminated one of your greatest stoker troubles—the adherence 
of clinker to the side wall along the fire and clinker line. 
Coke or coal clinker will not stick to Refrax Brick. 


Refrax is a Carborundum 


Refractory 


It is pure Carborundum crystals held together by recrystallization. It 
inherits the extreme refractibility of Carborundum and the clinker does 
| not stick because Refrax Brick will not soften. They do not deteriorate 
| due to sudden change of temperature. They cannot be fused. Spalling is ‘ee 
negligible. Wine 
An installation of five courses of Refrax Brick on each side of the grate 
with an automatic stoker, burning coke breeze, has been in action since 
last October. The brick show no evidence of deterioration and they are 
free from clinkers. They have not only increased the efficiency of the 
stoker, but have cut what were excessive repair costs. 








Refrax Brick are made in all standard shapes and sizes for this work. 
Send for complete information regarding Carborundum Refractories. 
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_THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


NEW YORK CHICAGO BOSTON PHILADELPHIA CLEVELAND CINCINNATI 
PITTSBURGH MILWAUKEE RA ; 
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“All Perfect” 
Metal Bilge Barrels 


A Daily Report on Checking Up a Carload 


All barrels returned in perfect condition—because they 
are all “Perfect” Meta! Bilge Barrels. That means 
that the materials you sent to your customers in those 
barrels reached there in perfect condition. It means 
that your customers are satished—that you will not be 
troubled by shortage claims—and the barrels are all 
in ship shape condition, ready to be filled and shipped 





out again. 

hat is the perfect way of solving your shipping prob- 
lems. “Perfect” Meta! Bilge Barrels are proof against the 
severest handling in transit They are built of extra 
heavy gauge steel, with a triple reinforced chime and 
all seams welded inside and out They come in both 
tight and removable head designs The head can be 
taken out and replaced quickly The Perfect Metal 
Bilge Barrel is the most economical package for shipping 
dyes, paints, greases, heavy oils, inks, semi-solids or 
powders. “Perfect” Barrels cost less than cheaper barrels 


A sample barrelatourrisk. Get that new catalog. 


We also manufacture Detroit Light and Heavy 
Steel Drums. 


DETROIT RANGE BOILER 
& STEEL BARREL CO. 


Detroit, Michigan 


Chicago St. Louis in Francisco 


Branches: rk 
Plants: Detroit Toledo 
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“Presteel”’ I. C. C. Drums are 
Dependability Dependable 


That’s what makes 
“P. LW.” Steel Plate 


Products so well known 





—dependable because they are made of 


Chemical," Metallurgical, the very best grades of open hearth 
ce gg Bae steel suitable for drum manufacture. 


and Allied Industries. 


—dependable because their chime con- 
struction is correctly designed and fab- 
ricated to stand the stresses and strains, 
the drops and bumps of rough service. 


—dependable because maximum uniform- 
ity and strength of side seam weld to ob- 
tained with the use of an automatic 
welding machine. 


—dependable because they are carefully 
tested while immersed in water—tested 
to meet all the requirements of the I. C. 
C. specifications No. 5. 


“Presteel” I. C. C. Drums are made in 30, 
55 and 110 gallon capacities—black or 
galvanized. 


Light weight one-time shipping con- 
tainers—-15, 30, 50, and 55 gal. capacities. 





Inform us of your Requirements. 


The Petroleum Iron Works Company 


Sharon, Penna. 
New York, St. Louis, San Francisco 
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ENGINEERS CONTRACTORS 
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Complete boiler house built for the New York Air Brake Company 


Plant Construction— Power and Industrial 


What a power or industrial plant produces in the way of profits depends upon what has 
been put into its construction in the way of profit-producing experience. We offer you a 
knowledge of plant economics gained in years of satisfaction-giving construction service. 
We are contractitng engineers. We design on high-efficiency lines. We will assume entire 
responsibility—or work to the plans of your own engineers, with whom we are ready to 
cooperate. Bulletin 124 gives an idea of scope and quality of work done. Write for it. 


( JUARANTEE( ONSTRUCTION| Design and Construction of Complete 

UARANTEE ONSTRUCTION(O. Power and Industrial Plants. Coal and 

ENGINEERS ONTRACTORS Ash Handling Equipment. Coal and 
150 Cedar Street New York Materials Handling and Storage. 
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Conservation 


of Wealth 


Preservation 


of Health 





In many industries PAXON 
DUST COLLECTORS work 
for the direct benefit of the em- 
ployer and the employee. 





Paxon Dust Collectors are paying for them- 
selves many times over by recovering valu- 
able dust, in operations where dry, granu- 
lar material is handled. 





By the removal of 98 per cent of the fine 
powder and dust from the air a source of 
great danger to your employees is being re- 
moved. 


Write for details. 


J. W. PAXSON COMPANY 


1021 North Delaware Avenue 
Philadelphia, Pa. 
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Laboratory Supplies @ | 


Multiple Unit Electric Furnaces 
Muffle—Crucible—Tube 


Eimer & Amend Multiple Unit Furnaces 
have high electrical insulation qualities 
and at the same time are efficient thermal 
conductors. They are not destructive 
to platinum’ or other expensive ware, 
and will not flake off in heating and 
cooling. They are most economical in 
the use of current. Repairs can be 
quickly and easily made at little expense. 











All furnaces are wound with the best 
nickel chromium wire. The wire is 
non-corrosive in ordinary use; has a 
melting point of about 2750° F.; and 
electrical resistance about 60 times that 
of copper. 





Write for our new catalog describing 
these various furnaces, including the 
new special low voltage, high temper- 
ature furnaces. Catalog A describes the 
Electric Organic Combustion Furnaces. 
Catalog B tells about Electric Replace- 
ment Unit Hot Plates and Flask Heaters. 


Eimer & Amend pe 


Putdugh Bros Showroom (FOUNDEDI85!) Third i Ave | ise te ioe St. 
Jenkins Arcade 
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Genter Positive Thickener 










































































(Patented) 
For continuously thickening :— 
Muddy or cloudy waters in ” 
municipal water plants. ¥ t — i 
Waste water from paper pulp l 
mills. 
First carbonation juices from | 
sugar plants. 
Sewage from municipal and +O Vv 
corporation sewerage plants. 3 ~ 
» ! - ¢ $ 
Products from metallurgical q Sy 
and chemical plants. rs i \ 
“G”"—3-way valve or cock in the @ 
pressure feed line between © 
chamber “E”’ and pump “B”. 7 f| 
“S”—Valve handle operating 3- 
way valve by any proper 
timing mechanism. 
“A” —Pressure chamber. Filter Element 
““T’—Centrifugal pump. +s 
“B’—Filter element. / 
- . Ofit — 
“O”—Filtrate line. ry a 4) 
" Say Vi | 
In the valve position shown the . ay he € 
feed under pressure (by centrifugal DS 
pump or otherwise ) enters e & 
chamber “A” through valve “G” NR Q 
ambe: d Zz ‘ K SN Q g 
and is forced through element “B VX LA Ble 
into long back pressure filtrate N alle 
line “O” and out at “C”. If NI le U 
valve handle “S” is periodically \ 3 } 
oscillated a series of impulses in 
one direction will alternate with A : 
a series of filtration pressure re- Pie 
leases. During this release the - f . 
chamber “A” is connected to P : j 
atmosphere through “P” so that > feed —2 — 
the filtrate hydro-static pressure aS 
existing in “O” will surge back £2 
and dislodge any sediment from Ne Pump T 
filter element “B”. The thickened KK FIG. 3 
material is removed from the ALTERNATING PIECHAN/S?VI ON FEED S/DE. 
bottom of chamber “A”’ by suitable 











spigot or tappet arrangement, and 


; Diagram showing one of the standard methods of operating the GENTER 
thence to waste or a filter. 


POSITIVE THICKENER. 


We shall be glad to correspond with you and test 
your samples in our laboratory. 


THE GENERAL ENGINEERING COMPANY 


159 Pierpont Street 
Salt Lake City, Utah, U. S. A. 


120 Broadway, New York City 
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Economy is a 

strong feature of 

the Poidometer 
economy in 

maintenance, econ- 

omy in operation. 

Its installation auto- 

matically releases seve 

eral men for important 

work elsewhere. 


What the Poidometer has 
done and is doing for this 
and many other companies, 

it is ready to do for every 
plant that weighs ores, coal, 
coke, concentrates, white lead, 
limestone, liquids, etc. 


The Poidometer is automatic, 
continuous, accurate—highly effi 
cient in every “weigh.” Weighs 
from 1} to 21,000 Ibs. a minute, 
according to size. 


Write for Bulletin No. 5. 


The 
Schaffer Engineering & 
Equipment Co, 


People’s Bank Bldg. 
Pittsburgh, Pa. 
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and their Poido- 
meter has handled 
and mixed thou- 
sands and thou- 
sands of tons of 
material.”’ 


Weight controls gate, 


gate controls feed 
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AND, 


py Here at Last is the 

| Instrument That Accur- 
\ 1 ately Determines the 

: Relative Hardness or 

, Stiffness and Resilience 


| of Any Compressible or 
Pliable Material 


~T 
2 WIDNEY RESILIOMETER 


PATENTS PENDING 


For Felt, Rubber, Leather, Cork, Paper, Textiles, Packings, Glue, Wood, Fibre, Sheet Metal, Wire 


Improve Your Product—Reduce Y our Costs 


THE WIDNEY RESILIOMETERen- product without adding to its cost. 
ables you to check up your materials on 
points that have hitherto been uncheckable. 
























Wide-awake concerns everywhere are 
writing us for full information—sending for 
With it you are able to accurately deter- our representatives to call. These well- 
mine Resilience—not guess at it from known firms are a few of the many who 
tests for Tensile Strength which is an have ordered their Widney Resiliometers: 
entirely different property. You can 








also determine Relative Hardness, Stiff- Steinway Crane Co. 

ness, Fatigue and Point of Yield. Packard Motor Goodyear Rubber 
Think what this means to you in the Armstrong Cork Timken 

use of materials that you did not dare Brunswick-Balke Western Union 


use because you could not be sure “e Let us send you our catalog. TEST ALL YOUR 
Ds their essential waTERIALS—YOU KNOW IT PAYS! 
operties——ma- 

208 24 that will IMPORTANT.—If your plant is not equipped 
a with a laboratory, take advantage of the Widney 

reduce yourpro- | aboratory Service and let us test your materials. 


duction cost— Our experience is at your service ;—the fee is infini- 
improve your _ tesimal considering the values obtained. 


THE WIDNEY COMPANY 


Testing Engineers 
Main Office and Laboratories: 361-A South Jefferson Street, Chicago, Illinois 
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FOUR BATTERIES OF TOLHURST CENTRIFUGALS 


WERE EMPLOYED IN THE 


UNITED STATES AMMONIUM NITRATE PLANT 


AT PERRYVILLE, MD. 








‘In the manufacture of ammonium nitrate the drained crystals were raked from 
the crystallizing pans to a belt conveyor, which charged them into Tolhurst 
Centrifug a. The moisture content was quickly reduced to a minimum and the 


product was then discharged from the bottom to a belt conveyor, 


to be carried to 
the storage tang 


Thirty-two centrifugals were used, eight to the crystallizing room 
or one to each fifteen pans.” 
[he experience and knowledge gained 


in over 66 years of designing and con- 
structing centrifugals 


to successfully handle enormous volumes of material in the 


most rapid and economical manner was represented in this installation of Tolhurst 
Centrifugals, 


TOLHURST MACHINE WORKS 


ESTABLISHED 1852 TROY, N. Y. 
New York Office: 111 Broadway 


Southern Rep. Western Rep Canadian Re 
FRED H. WHITE JOHN 5S. GAGE Ww. J. WESTAWAY co. 
Realty Bidg., Charlotte, N. C. Sun Life Bldg., Hamilton, Ont. 


Hartford Blidg., Chicago, Il. 
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“INSURING THE TOMORROW OF 
THE AMERICAN CHEMICAL 
INDUSTRY” 


HIS BOOK, which we furnish upon request, discus- 
ses the unprecedented achievements of the American 
chemical industry, and suggests as a solution to the present 
problems of readjustment, a wide, popular, and persistent 
advertising campaign on the part of all makers of chemi- 
cals and chemical products seeking wider markets. 
The industry is in a position now with relation to an 
audience such, for instance, as the one we ourselves com- 
mand, that may never be duplicated. 


| igre of capital, possible consumers, and think- 
ing America, will receive any message the chemical in 
dustry may place in our pages with favorable response, for 
the war-time accomplishments of this industry warrant it. 

In the competition soon to take place with foreign mak- 
ers of chemicals and chemical products, public information 
and public opinion may swing the issue. 


¢¢ FT NSURING the Tomorrow of the American Chemical 
Industry’’ means getting your message before the public 
now. 

American dyes, American chemical glass and stoneware, 
American industrial aleohol, American fuel oils, American 
medicinal chemicals, and American potash and nitrates 
for fertilizers, as well as any and all allied products can 
only command 100% markets through adequate publicity. 
Book sent upon request. 


DEPT. OF CHEMICAL INDUSTRIES 


Thejiterary Digest 


854 FOURTH AVENUE NEW YORK 
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which is a scientific, acid- 
recommended for its anti-corrosive properties. 
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Protect Your pe soa 
Against Corrosion! 


Corrosion of expensive apparatus from the acid-fumes, smoke and 
gases of our manufacturing centers, costs the nation thousands of 
dollars yearly. 


This huge waste can be saved by the use of ETERNIUM Paint, 
and alkali-proof product especially 


Eternium is applied exactly like ordinary paint, or it may be used 
as a dip for piping and small apparatus. 
hard ELASTIC finish. 


Don’t allow your metal work to corrode. 
as easy to protect it with Eternium. 


It dries rapidly with a 


It is far cheaper and just 


For further information and samples apply to the Reasearch 
Dep r +a wk of The Barrett Company, 


Battery Place, New York 


Bethlehem 


Milwaukee 
Youngstown 


THE sanaaee COMPANY, Limited: 
St. Johns, N. B. 


ee 


A cl mM 
ie i 


AAO 


Hit MN 


ili Ht HANI 


Boston 
Pittsburgh 
Minneapolis 


Tolec 
Elizabetr Ruffalo 


Montre Toronto 
Heltfax, N. 8. 


mM 
HA 





IAA wel H 


<> 


Baltimore 


Sydney, N. 8 


EAE, 


nit 

















Richmond 






Winnipeg 




















“‘The Three Big Words’’ 


In automobiles the three big words are these: 


THE PACKARD 
THE MARMON 
THE CADILLAC 


You'll agree to that, of course, if you know anything about 
automobiles. 


Now listen:—-These concerns “Hook ’er to the Biler.” 
In automobile tires the three big words are these: 
THE GOODRICH 
THE UNITED STATES 
THE MICHELIN 


These concerns “Hook ’er to the Biler.” 


And so do nearly all the other Rubber Works. 
are mentioned because maybe you know them best. 

These great Automobile and Tire and Tube factories have 
REAL ENGINEERS. 

And Real Engineers when they have steam available use 
Ridgway Elevators. 

Do you wonder we feel sorry for the fellow who makes the 
monumental mistake of putting Electric Elevators upon the 
Employer who has steam? 


Here is a sample of the sort of folks who are getting Ridgway 
elevators as fast as we can make them: 
Standard Oil Co. H. J. Heinz Co, (57) 
Yale & Towne Mfg. International Harves- ‘Int. Paper Co 

0. 


ter Co. E. I. DuPont & Co. 
Cluett, Peabody & Co. John Wanamaker General Hecerie Co. 
United Gas Imp. Co, 


Remington Typewriter ~~ meter Che 
Penna, BR. R. Co. 


Hammermill Paper Co. Continental Gin Co, Continental an Co, 
Procter & Gamble Co, Erie Railroad Co. dohn Morrell & Co, 


Why not ask some of these Big Ones why it is they are so 
keen to 


These three 


Crane & Co. (Dalton) 


“Hook ’er to the Biler’’? 


CRAIG RIDGWAY & SONS CO., Coatesville, Pa. 


ELEVATOR MAKERS TO FOLKS WHO KNOW 





Double Geared 





Direct Acting 
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In the Cibtions of a 
Modern Industry 


boiling down processes determine the rights of 
businesses to succeed. It is a fair but difficult com- 
petition involving faithfulness of service, quality of 
product and directness of method. 


Atlas service is best evidenced by the fact that ten 
great plants are required to supply the demand for 
Atlas Chemicals. 


ATLAS POWDER CO., Wilmington, Del. 
200 Fifth Avenue, New York City 


Acid-Works : Hopatcong, N. J.; Reynolds, Pa.; Senter, Mich.; Atlas, Mo. 


Mills and Factories: Atlas, Mo. ; Belleville, Ill. ; Hopatcong, N. J.; Ooltewah, 
Tenn. ; Patterson, Okla.; Pittsburg, Kans.; Scottdale, Pa.; Reynolds, Pa. ; 
Wilkes-Barre, Pa. 


Atlas Chemicals 


Oleum 20% — 30% —40% — 60% —70% Ammonium Nitrate (Dental) 


—— | |ttie 
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and 80% free SO, Sodium Nitrate, Purified 
Sulphuric Acid 66° Be—98 % ( Brimstone ) Nitre Cake 
Oil of Vitriol Fulminate of Mercury 
Fuming Sulphuric Acid Lead Sulphocyanate 
Mixed Acid Chlorosulphonic Acid 
Nitrating Acid Glauber’s Salt 
Nitric Acid 36°—38°—40°—42° Sulphate of Soda 
Aqua Fortis Sodium Sulphate, Calcined (for 
Muriatic Acid 18°—20°—22° standardizing colors) 
Hydrochloric Acid Salt Cake 
Parting Acid Carroting Solution 
Electrolyte Spirit of Glonoin 
Ammonium Nitrate ( Explosives) Nitro Cellulose Solutions 





— 
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Ns Soluble Cotton 

yy6=Ss and. Solutions 
for Manufacturers 


| 
The success of Hercules Soluble Cotton and Pyroxylin Sol- 
utions is due largely to the rigid chemical and physical 
control by which each process of manufacture is governed. 


| 


Every batch of our product is tested from four to seven 
times during the manufacture. It must conform to a definite 
set of specifiations, established by the trade through long 
experience, before it goes to our customers. 





Hercules Soluble Cotton is always uniform, completely 
soluble, stable, and absolutely free from acidity. Hercules 
Pyroxylin solutions are clean, transparent and free from 
cloudiness—they will make the durable, tough and pliable 
film that you require in the manufacture of your products. 


Sign the coupon printed below (underlining the products 
that interest you) and mail it to the nearest office of the 
Hercules Powder Co., (Chemical Sales Division). We 
will send you full information about the commodities 
indicated. 


HERCULES POWDER Co. 


CHEMICAL SALES DIVISION 


Wilmington, Delaware 120 Broadway, New York City 


McCormick Building Fulton Building Chronicle Building 
Chicago Pittsburgh, Penna. San Francisco 


pee ee 9020072000068 


Underline the Products that Interest You. Hercules Powder Co.—Chemical Seles Division. 

( IN AND ? . ‘ 
PYROXYLIN PRODUCTS CHEMICALS 
Soluble Cotton Ethyl Acetate Organic Acid 
Leather Cloth Solutions Ethyl! Propionate Propionic Acid Kindly send information about products underlined. 
Split Leather Dopes Ethy! Butyrate Butyric Acid , 
Waterproof Belt Cements Acetone Valerie Acid 
Waterproof Cements seme f Caproic Acid We wish to use them for 
Lacquer Bases retcne B Acetic Anhydride 
Aeroplane Dopes Dini 7 Glacial Acetic Acid 
Thinners initrotoluol (D NT) Nitrate of Ammonia 


Heavy Base Solutions Valerates Nitrobenzene 
Zinc Valerate 
Ammonium Valerate U. S. P. 
Quinine Valerate U. S. P. 
Iron Valerate U. S. P. 


Gentlemen: — 
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WALTER H. ALDRIDGE 
PRESIDENT 
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Ancient 


Che peculiar cryptogram on the left was svym- 

os ae 
bolic of sulphur to the ancients. Its origin is 
hard to trace. 


The Babylonian astrologers engaged in magic 
arts and associated the heavenly bodies with min- 
erals. The Egyptians engaged in chemistry in a 
disjointed way, and when the Arabs overran 
Egypt and parts of Europe, they appear to have 
made a good beginning in the study of science. 
Mediwval and Renaissance manuscripts abound 
in alchemistic symbols although many of them 
that have been handed down, belong to far more 
ancient days. 


This particular mark presumably indicated Sul- 
phur in exactly the same sense that our WORD 


Sulphur indicates it, signifying no particular 


grade of purity. 


TEXAS GULF 


50 E.428°ST, 


99} PER CENT. PURE 





Modern 


The mark on the right is symbolic of sulphur 
9914 per cent. pure. Texas Gulf Sulphur com- 
ing from the Gulf Coast Section is constantly 
subjected to chemical analyses which have proven 
its exceptional quality. 


The chemist of today need not work in the dark. 
He may have knowledge of the purity of the 
sulphur (brimstone) he uses as well as the 
symbol by which it is marked. 


There is an ample supply of Texas Gulf Sulphu 
to meet your requirements for many years and 
splendid transportation facilities are available to 
deliver Texas Gulf Sulphur to you when needed. 
If you are interested in Sulphur, communicate 
with our Sales Department. 


SULPHUR Co. 


A. H. PECK 


NEW YORK SALES MANAGER 


H. J. BAKER & BRO., 81 FULTON ST., NEW YORK, N. Y. 
Agents for New York and Southeastern District 
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CHARLES COOPER & CO., 194 Worth Street, New York 


Established 1857 
MANUFACTURING CHEMISTS 
Specialties: 


ee Se ee Chemically Pure Acids and Ammonia 
~ SNS Anhydrous Ammonia 
‘ : 4 Collodion and Lacquers 
- Nitrate of Silver 
Flour Sulphur 
Sulphite Soda 
Liver of Sulphur 
Soluble Cotton and its solvents 
Ether, U.S. P. for anaesthesia 


A FULL LINE OF TECHNICAL, PHOTOGRAPHIC AND MEDICINAL CHEMICALS 





MAGNESIUM 


Thelightest commercial metal. One-third lighter than aluminum. 


Magnesium bars, 99% pure. Powder in all meshes. 
Magnesium—Aluminum alloys. Magnesium—Copper alloys. 
Magnesium—-Silicon alloys. Calcium—Copper alloys. 


AMERICAN MAGNESIUM CORPORATION 
Niagara Falls, New York 








Ferro-Uranium 


The Latest Discovery in Alloys for Efficient 


HIGH SPEED and other STEELS of QUALITY 


Largest Producers in the World of Uranium 


Write Us for Particulars 


STANDARD ALLOYS COMPANY 


Forbes and Meyran Avenues, Pittsburgh, Pa. 








ALUMINUM, 
SILICON-COPPER, 


For making solid, pure copper castings 
Manganese Copper, 


We will quote as cheerfully 
as we ship 


secre ea. es Order. Aluminum Powder Any Mesh 
Misstre<ttetatievay. Magnesium Powder 
Tin Dust Guaranteed 
THE ELECTRIC Lead Dust Purity 
SMELT! op leer - oe ‘ a Con. ANY Metals Disintegrating Co., Inc. 
62 Broadway, New York Tel. Rector 662 























ct 





tit 


C UHUTACRLERTENERERUNAANNGHEACGC EC Ce aaa 


Seremeed MARKET PLACE FOR CHEMICALS, ACIDS MINERALS, ETC 





UADULHAUUAGDGUEGSEQTOCUGDERGESCHOGOQERCOOURATERADONNDLDEDGGESCUNONUDNNNENERGSHECGOODGRDUGHDRRECCLSCE 


E.JLavino and Company 


’ Bullitt Building, Philadelphia, Pa. 


QEDUGNEDRNARUNGTURGRONDRDRRCERSCCAOROCSCGNCSA0CD 


702 FERRO MANGANESE 73s-82% 


DIRECT SERVICE 


from our mines—to our furnaces—to you! 


16-18% SPIEGELEISEN _ 18-22% 


Manufactured by Lavino Furnace Company 


Marietta Furnace, Marietta, Pa. Lebanon Furnace, Lebanon, Pa 
Sheridan Furnace, Sheridan, Pa. Oriskany Furnace, Reusens, Va 


Ferro Tungsten 70-85%, 
Ferro Molybdenum 
Ferro Chrome 65-70%, 
Ferro Silicon 50-75%, 








MANGANESE ORE MANGANESE DIOXIDE 


Foreign—FLUOR SPAR—Domestic 
Lump—CHROME ORE—Ground 
Grain—MAGNESITE—Ground 
Chrome Brick Magnesite Brick 
Fire Clay Brick 
Silica Brick 





Crushed Limestone Trap Rock 
Building Stone 


E. J. LAVINO AND COMPANY 


Bullitt Building, Philadelphia, Pa. 





Rio de Janeiro 
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Mathieson AlkaliWorks, 


Incorporated 
Niagara Falls, N. Y. 


CODON NO RRONODEO DORON FERED RN ONERS 


Eagle-Thistle Brand 
Pure Liquid Chlorine 
High Test Bleaching Powder 
Tetrachlorsthans 
Etylene Chloride 
and other solvents 


Calcium Chloride 
58°, Soda Ash 


Light and Dense 


Crystal Carbonate Soda 


Saltville, Va. 








Caustic Soda 
Fused, Ground and Flakes 
Caustic Soda 
78% Fused, 
Castner Electrolytic Process, 
99% % Pure. 





ARNOLD, HOFFMAN & CO. 


Incorporated 
61 Broadway, 
New York City 


Boston 
Providence 


Philadelphia 
Charlotte, N. C. 


On your next Chemical Order— 


Specify 


“BAKER’S 
Analyzed” 


Chemicals & Acids 


After a trial you will 
specify them on ALL your 
orders, because you will 
find them dependable re- 
agents of the highest qual- 
ity and uniformity. 


An Accurate Analysis 
Appears on the Label of 
Each Bottle. 


Catalogue on Request 


J.T. Baker Chemical 
Co. 


Phillipsburg, N. J. 
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CARBONFREE 
FERRO CHROMIUM 
60% Cr. 


is in general use by the manufacturers 
of open hearth, electric furnace and 
crucible steels where a low carbon 
content in the steel is an important 
item. 


We are manufacturers of many other 
Carbonfree Metals and Alloys used 
in the Ferrous and Non-Ferrous Indus- 
tries—Our Pamphlet No. 2041 tells 
you all about them. 


METAL & THERMIT 


CORPORATION 
120 Broadway, New York 


329-333 Folsom St. - - - _ Sm Francisco 
7300 So. Chicago Ave. - . —— 
15 Emily St. - - - ” Terente 

1427-1429 Western Ave. Pittsburgh, PF, Pa. 


Factories located at 


Wyandotte, Mich. East Chicago, Ind. 
Jersey City, N. J. 


Chrome, N. J. 





Hooker Special High 


Grade Chemicals 


Anhydrous Antimony Tri-Chloride, Tech. 
Anhydrous Antimony Tri-Chloride, C. P. 
Antimony Tri-Chloride, Solution, 32° Be. 
Anhydrous Antimony Penta-Chloride,Tech. 
Anhydrous Antimony Penta-Chloride, C. P. 
Anhydrous Ferric Chloride, Tech. 

Ferrous Chloride Crystals, Technical. 


Hooker Electrochemical Company 
40 Wall St., N. Y. Works: Echota, Niagara Falls, N. Y. 








FERRO CARBON—TITANIUM 

The final Cleanser and Deoxidizer—For all Steels 

TITANIUM ALLOY MANUFACTURING CO. 
Operating - Rossi Patents 







Processes Products Patented 
General Office & Works: Nia ase Falie, N.Y. 
Pittsburgh Office: Oliver Bul ae 
Chicago Office: Gas iding 
New York Office: 1 "Broadway 


Great Britain & Europe, # Rewiands & Co., Shemeld, Eng. 


TITANIUM 

















“FOMINCO” SPECIALTIES 
Antimony Magnesium Palladiumg Thorium 
Cerium Manganese Tungsten . Titanium 


Chromium Molybdenum Strontium  _. Zirconiura 


Send for sample copy of “Mineral Foote-Notes.” 


Foote Mineral Co. 


Established over 40 Years. 109 N. 19th St., Philadelphia 
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The Roessler & Hasslacher Chemical Co. 


Manufacturing and Importing Chemists 


Chemicals for Ali Industries 


100 William Street, New York 


BRANCHES: Boston Chicago Cincinnati 
Cleveland Kansas City San Francisco 
Philadelphia St. Louis New Orleans 
WORKS: Perth Amboy, N. J. Niagara Falls, N. Y. 





Gold Medal Award 


Panama-Pacific International Exposition, San Francisco, 1915 


“SODIUM CYANIDE” 


used in solution for the extraction of precious metals 


“CYANEGG” “R. H. CASE HARDENER” 


for fumigation in horticulture (granular), for heat treatment and case hardening 


Other Gold Medal Awards 
Chicago, 1894 Omaha, 1898 Buffalo, 1901 
Grand Prize—St. Louis, 1904 


Metal Cyanides and Trisalyts for Electro Plating 








CRUDE SULPHUR 


Guaranteed 99% Pure 
For use in Metallurgical field, etc. 


THE UNION SULPHUR CO. 


17 Battery Place, New York City 








WOLFRAMITE 


; 
Produced by several of the largest Chinese mines—is handled exclusively by 


CHAS. T. STORK & CO., Inc. 


Importers, Contractors, Exporters 


TRIBUNE BUILDING 


NEW YORK : 
Cable Address: CHASTORKO—AIll Codes Used Telephone, Beekman 7330 M-MDCCCC XVII: 
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AMERICAN MADE 


AVAILABLE FOR 
IMMEDIATE SHIPMENT 


ALPHA NAPHTHYLAMIN 


PARA NITRO TOLUOL DINITRO NAPHTHALIN 


ORTHO NITRO TOLUOL NITRO NAPHTHALIN 


TOLIDIN PARA AMIDO PHENOL 


PARA TOLUIDIN PARA NITRO PHENOL 


aN 


NEWPORT CHEMICAL WORKS, Inc. 
WORKS: CARROLLVILLE, WIS. 
NEW YORK OFFICE: 120 BROADWAY 
TELEPHONE RECTOR 7335 


GENERAL OFFICES: FIRST NATIONAL BANK BLDG, 
MILWAUKEE, WIS. 


ORTHO NITRO PHENOL 
PHENOL 


BENZOL TOLUOL 


ORTHO TOLUIDIN = 


Liquid Chlorine 
99.98% Pure 


For use in the Chemical Industries 
as a bleaching agent and in the manu- 
facture of numerous chemical products. 

We supply it in handy containers 


Electro Bleaching Gas Company 


Pioneers and Leading Manufacturers of Liquid Chlorine 
Plant: Niagara Falis, N. Y. 


Main Office: 18 East 41st St., New York 
Chicago Office: 11 So. La Salle Street 








- ALUMINUM COMPANY OF AMERICA 





General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
PRODUCERS OF ALUMINUM 


Manufacturers of 


ELECTRICAL CONDUCTORS 


for 
Industrial, Railway and Commercial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, Moulding, Extruded Shapes 
also 
Litet Aluminum Solders, Flux, Bronze Powder and Foll 
CANADA 
Northern Aluminium Co., Ltd., Toronte 
ENGLAND 
Northern Aluminium Co., Ltd., London 
LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 











PUNALanNabiadeaioal 


The Charlotte 
Chemical Laboratories 
Inc. 

Office: 

Trust Bldg., Charlotte, N. C. 


ARE MANUFACTURERS OF 


Metallic Columbium & Tantalum 
Columbium & Tantalum Oxides and 
All. Columbium & Tantalum Derivatives 


The Ferro Alloy Company 


Manufacturers 
Ferrotungsten, Ferrochrome, Ferrosilicon and Other 
Ferro-alloys 


603 Symes Building, Denver, Colorado 








agnesium 
* Send for booklet “Some of the Uses of Magnesium 
in the Arts.’ 
NORTON LABORATORIES, INC. 


pratan Matrctetive iat "Taare Go, 1 
resentatives: t Co., td. 
Liverpool, 














INDICATORS 


Methyl Red 

Lacmoid (special) 

Dimethylglyoxime »* 
Write for complete list. 


PHILADELPHIA 


THE AMERICAN ZINC PRODUCTS CO. 
Producers of 
Sheet Zinc and Spelter 
Sheet Zine for Every Purpose 
Pennsyivanie, Big Four & Monon Rail Connections 
Rolling Mill, Greencastle. tnd. 
SALES OFFICE: STATION 29, GREENCASTLE, IND. 

















E. H. SARGENT & CO. 


Importers, makers, dealers in Chemicals and 
Chemica) Apparatus of High Grade only 


125-127 W. Lake St. CHICAGO, ILL. 











TITANIUM 


High Grade RUTILE and ILMENITE 


For Titanium Alloys, Enamels, Carbides, Salts, Pigments 
Chlorides, Mordants, Etc. 


AMERICAN RUTILE COMPANY 
Office: 622 F St. N. W., Pacific Bldg., Washington, D. C. 
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Ferro- Tungsten 
Powder 


CARBON UNDER 0.1 PER CENT. 


High Grade — Uni- 
form Quality 
Ideal for Crucible 


or Electric Furnace 


As supplied to over 
60 manufacturers of 
High-Speed Steel in 
Sheffield, and to Rus- 
sia, Japan and Italy. 





All Communications to 


THE CONTINUOUS REACTION 
CO., LTD. 


Head Office: 
155 Church Road, Battersea, London, S. W. 11 


Cables and Telegrams: 
Conreacto, Battsquare, London. 


WORKS: 


ALTHORPE WORKS, BATTERSEA, LONDON, S. W. 
NEWTON WORKS, HYDE, CHESHIRE 


Telephone: 
918 Battersea. 


Buyers of Tungsten Ores 
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Highest Quality 
Ferro 
Tungsten 


Do You Analyze Your Ferro-Tungsten? <Z <x] 
If Not, It Would Pay You To ran! <Ee ed 


The value of a product is largely controlled by the 
purity of the nova of which it is made. 

We Guarantee — 

Our Ferro-Tungsten to this analysis: 








ee 70 to 80% 
Carbon—not over....... seiienaiibet 4% 
Sulphur—not over..............00.. 05% 


Phosphorus—not 
Our facilities are of the very best due to a strictly jin plant and 
equipment. We are able to offer quick deliveries. Write, Wire or 
Cable for prices. 


THE VANADIUM-ALLOYS STEEL CO. 
LATROBE, PENNA. 


Makers of "Red Cut Superior” —A Quality High Speed Sted! 








For Users of 
Solvay Products 


Solvay Technical Service 
is rendered by a staff of 
specialists devoted solely to 
the study of the proper use 
of alkalies in all the proc- 
esses which they enter. 


These men are practical 
chemists and know alkalies 
from start to finish—their 
uses, properties and cap- 
abilities to do a given job. 
They will help you on re- 
quest on any problem of 
manufacture, of textile fin- 
ishing, of water softening, 
of cleansing or of mere 
chemical analysis. If you 
wish, a representative will 
call on you. 


Write us for our Technical 
Bulletins, giving our stand- 
ard methods for analysis of 
alkalies and treating of 
other pertinent related sub- 
jects. 


The Solvay Process Co. 


Technical Service Department 
Syracuse, N. Y. 


Sellin gente 
WING & tvs S, INC., 
22 William Street, New York City 
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SODA _ ASH 
Setar 
BI Cc 
<o SODA —_ ICIZED 
SOLVAY SNOW- CROWN FILLER 
FLAKE CHLORIDE 
CRYSTALS CALCIUM 
MODIFIED GROUND 
SODAS LIMESTONE 
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MARKET PLACE FOR CHEMICALS, ACIDS, MINERALS, ETC. 





June 15, 1919 
Chem. & Met. Eng. 











Price, dozen 


Use Any 
Acid Proof | 
Pails'?} 


Plumbized Pails} 


(Lead coated inside and out) 


Are Replacing 


1—Earthenware pitchers 
2—Enameled ware 
3—Galvanized ware 
4—Sheet lead ware 


5—Sheet copper ware 


Light Weight: 


14-quart Plumbized Pail weighs 5 pounds. 
Jug or solid lead pail weighs 20 pounds. 


Can’t Break: 


Jump on a Plumbized Pail and bend it double 


without damage to its acid-proof qualities. 


Acid Proof: 


Same resistance to all corrosives as chemically 
pure lead with which it is coated. 
Economical: 


Manufacturer says: “Replaced galvanized pail 
every week. First Plumbized Pail, bought six 
months ago still in use. 


Guaranteed: 


We will replace free if at end of three months 
any defect is indicated. 


Sample pail at the dozen price. 


‘Order Now. 


Genesee Chemical Company 


Batavia, N. Y. 








In W ar or 


Peace Times— 


Cut Out 
the Waste! 


Clean up! Do it NOW! Do it 
regularly! 
Every piece of Idle Equipment, Un- 


necessary Material or Scrap represents 
WASTE! 


—wasle 
Money! 
Time! 
Space! 
Labor! 
Material! 


—the money such equipment or ma- 
terial cost earns nothing and is not 
available for other use. 


—the time it is idle is wasted when 
it can render service elsewhere. 


—the space it occupies costs money 
and may be needed for other purposes. 


—the /abor of its manufacture is 
wasted and also the labor of producing 
a duplicate for the man who can use it. 


—the material it represents would be 
useful in another form. 


Cut out all this waste! Don’t have material 


or equipment around that is not needed. Turn 
it into cash. 


There is always a market for either scrap or 
good used machinery. Conservation of both ma- 
terials and machinery can be practiced with just 
as much profit in peace as in war times. 


Buyers for surplus material, good used machin- 
ery, junk or scrap, can easily be found through the 


Searchlight Section 


413 
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of Rome Wires 





We know 


and 











There’s No Lost Motion in the Making 


NE oper 
is under careful supervision. 
and build practically all of the machinery used in the 
ROME 
the quality up. 
that those machines can and do turn out more and 
better wire and require less 
tured for sale 
Careful co-ordination 
departments, 
departments who take an honest pride in maintaining the high 
standard of quality 
have eliminated lost and wasteful motion. 


hese are the factors which enable us to keep the prices of E TE 

ROME Wires and Cables low and make deliveries inil= 

} , when promised le] 
Have you tested ROME Service? = 18 

If not— it’s a good time—NOW. A eB 


All cperations from wire bar to finished product in this plant. 
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ation dovetails into the next and every step 
The fact that we design 
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Plant, enables us to keep the prices down and 
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attention than machines manufac- 
to do similar work. 
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of the various manufacturing processes 


active co-operation of the workers in the 


established—these are the factors which 
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Rome ij 
Wire Company 
Rome, N. Y. 
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Why use make-shift 


electrical equipment? 
Let us build a generator of 
the proper voltage and ca- 
pacity for your process. 


The Connecticut Dynamo 
& Motor Company 
IRVINGTON, N. J. 

















‘The Perfect Electrical Insulation’’ 


Made from The Anhydrous Phenol Resin Compounds 
They excel in Heat Resistance—Dielectric Strength—Mechanical Strength—A ccuracy of Dimensions 


Write for Catalog 
Redmanol Chemical Products Co., 656 W. 22nd Street, Chicago, IIl. 


KEDMANOL 
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We Manufacture Every Known 
Carbon Product 


Carbon Brushes 
For Stationary Motors and Gen- 
erators, Rotary Converters, Turbo 
Generators and Railway Motors. 
Carbon Rings 
For Steam Turbines. 
Carbon Electrodes 
For Electric Furnaces. 
Carbon Rods 
For Electric Welding. 
Carbon Plates and Rods 
For Electrolytic work. 
Battery Carbons 
For Dry Cells and Flashlight 
Batteries. 
Plate Carbons 
For Furnace Lining. 
Projector Carbon 
For Motion Picture Machines 
Searchlight Carbons 
For Flood Lighting and Intense 
Illumination. 
Carbon Tubes 
Carbon Contacts 
For Circuit Breakers 
Carbon Discs 
For Telephone Equipment. 
Carbon Specialties 
For all other work. 


Twenty Years’ Experience 


SPEER—the name of quality 


SPEER CARBON COMPANY 


St. Marys, Pa. 





NATIONAL 
THREADED ELECTRODES 
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Reduce your electrode consumption one-half by usin 
threaded electrodes in your electric furnaces. Nationa 
electrode joint compound preserves the conductivity of 
the joint and prevents heating or loss of current. 


No butts to be removed— 
—Simply screw on the new electrode 


NATIONAL CARBON COMPANY, Inc. 
CLEVELAND, OHIO 


Carbon Manufacturers to the Industry 


















































f OUTLAST 
OTHERS 


Because of Their High Quality 


which has stood the test for nearly one hundred 
years. 

They are now recognized as STANDARD the 
world over. 


Made in all sizes 
for all purposes. 


Write for Booklet 
No. 243-A 


Made in JERSEY CITY, N. J, 
by the 


JOSEPH DIXON 
CRUCIBLE COMPANY 


DOE “et DOG 








ELECTRODES 
FOR 
ELECTRIC 
FURNACES 


AND 


A GENERAL LINE OF 
CARBON PRODUCTS 


STACKPOLE CARBON CO. 
ST. MARYS, PA. 
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REPUBLIC CARBON COMPANY 


MANUFACTURERS OF CARBON ELECTRODES 


Nraearka Fauus,N WY 
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have been 


¢ 
© 


tors of the Republic Carbon 
the reputation of being among the 
bankers and business men of America. Th 
“connected with any of the present produce 
carbon electrodes or electric furnace products. 


rs 
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Our organization is composed of engineers who 
had not only many years of experience in the successful 
manufacture of electrodes and other carbon produc 1 
who have also had a wide experience in the use 
in electric furnace work, requiring delicat 
acting results. This blending of the experience of 
manufacturer with the experience of the user of elec 
should result in better service to you. 


RM wma Wn »°»mn»nwnoan 


SS 


Of course, you will want to know whether our 
facilities are such as to enable us to guarantee a uni- 
formly high grade product. This must be answered in the 
affirmative, for the reason that the ample finances placed 


SV Si 42480 


at our disposal have enabled us to equip each department 
~~ 


with only the most modern and improved machinery, some of 
which is of our own special design. 


WR qa 


SST 


Our Engineering Department has given considerable 
consideration to electrode joint connections. Their ex- 
perience has resulted in the development of a specially 
prepared electrode joint compound with which customers can 
be supplied directly from our factory. 


The attention of the manufacturer of carbon brushes, 
dry cells, etc., is invited to our facilities for supplying 
them with calcined coke to meet their specifications. 


SR Mh MUM SESS 


Yours very truly 


oe 


TIT 


REPUBLIC CARBON COMPANY. 
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The 
Pittsburgh Electric Furnace 


MOORE PATENTS 


The most rapid melting and efficient fur- 


nace for foundry and high quality tool and 
alloy steels. 


Basic or Acid Lined 


These furnaces effect large economies over 
other steel making methods in steel foun- 
dries and in rolling mills. 


PITTSBURGH FURNACE COMPANY 


Public Service Bldg. 
Milwaukee, Wis. 


Chain Screen Doors 
Thee - : “Keep Heat In Furnace, Cold Out” 


furnace 





averages Penetrable, Transparent, Flexible 
eats 
in 


24 hours Write for Chemical Furnace Bulletin 


E. J. CODD CO., 700 S. Carolina St., Baltimore, U.S. A. 








Engineers Planning Power Transmissions 
Secure Data and Estimates of “MORSE” DRIVES 
MAXON-PREMIX BURNER Save pa el ithe Sai, Fuel. Producing More with Less 


Gives MORSE CHAIN CO., ITHACA, N. Y. 


Engineering Service, 
Boston Detroit 


MPLETE _——- P 3 N. C. ay - 9 -y 
co evelan ew Yor 





Assistance, Bulletins 


Atlanta Montreal 


COMBUSTION 

















VOLCANO 
You Surely Know What That Means. : ) HEAT RESISTING FIREBRICK 
No Waste of Gas No Oxidizing Vapors CEMENT 


AND A HIGH GRADE FIREBRICK 
FOR WHEREVER HB r selected from our assortment will give you 


service and satisfaction. Consult us. 
THE MAXON PREMIX BURNER CO. WILLIAM we: GRAVERT, Inc. 
Muncie, Indiana 246 Jackson Pi City, N. Y¥. 








Cc. W. LEAVITT & CO. JANTZ & LEIST 


LOW VOLTAGE MOTOR GENERATORS 
32 Church St., New York 


Uniform E. M. F.—150 to 8,000 Amperes 
For Electrolytic Work, Electroplating, Etc. 


CINCINNATI, OHIO 


Agents for 


Girod 


Electric Furnace RUSSELL ENGINEERING CO. 


and High Temperature Furnace Work 


Ferro Alloys itaiie, ae 


1624 Railway Exchange Bidg., St. Louis, Mo. 
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DETROIT 


ROCKING ELECTRIC 
BRASS FURNACE 


Affords 


Minimum Metallic Losses, 
Maximum Heat Efficiency, 
Minimum Refractory Cost. 


DETROIT ELECTRIC FURNACE CO. 


642 Book Building, Detroit, Michigan 





HARBISON-WALKER Me Tempereture 


cages gual REMERON cote 
High Grade Silica, Chrome, y 
h 


Magnesia, and Fire Clay Brick, 
Dead Burned Magnesite and 


Furnace Chrome, 
Chrome Ore, 


Metalkase Magnesite Brick 
(MacCallum Pat.) 


PITTSBURGH, PA. 








LOW VOLTAGE GENERATORS 
Up to 10,000 


amperes 
Single, two and Pacific Coast 
three voltages Agents: 
for School and P 
Laboratory Pacific 
work. Deposi- Foundry 
tion, Refining Company 
~ Am game sch ond 

; Harrison Sta 


CHAS. J. BOGUE ELECTRIC COMPANY Gen Pountieee 
513-515 West 29th St., New York Cal. 
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Economical 
to install— 
Economical 


to operate— 
ee — a8 SS 


v. = 
Why not ‘use a smaller, less expen- 
sive Steam Trap which will equal or 
surpass other types in positive 
operation and capacity? 


Steam Trap 


SARCO 


is much smaller and costs less than one 
third the price of heavy traps of like 
capacity. 

The knife edged seat has been found ideal 


on husdreds of thousands of SARCO 
installations already made. 


It shuts off all the steam at just the right 
instant. It never sticks. It never fails to 
open. It never leaks. 


A Steam Trap Sarco can be used on any 
line from 0 to 200 lbs. pressure. Because 
it requires no storage space is the reason: 
it costs one-third the price of the bucket or 
float trap it displaces. 


Write for Bulletin F 21. 
Take a trap on 30 days’ free trial. 


SARCO COMPANY, Inc. 
Woolworth Bldg., New York City 


| ~ oe Square, Buffalo. Williamson Bldg., Cleve- 
Drexel » Philadelphia. Majestic Bidg., 
on. Monadnock Block, Chicago, and representa- 
yes in = principal cities. Canada, Weneadh Bros., 
ontrea 
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HUFF 
ELECTROSTATIC 
SEPARATOR 








“Concentrations and separations of ores effected by aes 
the differences in electrical conductivity of the particles 
which ores are comprised, without water or roasting, regardless 
of specific aay ES ae uality, making separations and 
recoveries never fore comme rclally attainable.” 

Electrostatic Separation should be carefully and thoroughly 
investigated by every one at all interested in the concentration 
or parece of ores, whether the ores are simple, complex, or 
refractory. 


Huff Electrostatic Separator Company 
Arlington, Mass. 








eitai 
Temperature 


Cement 











CHAPMAN GAS PRODUCERS 


are the simplest, least expensive, and most satisfactory 
producers for furnace work. Built in Mechanical and 
Semi-mechanical Types. 


Write us your requirements, and we will be glad to recom- 
mend the type and size best suited to your conditions. 


Chapman Engineering Company, Mt. Vernon, Ohio 








High and Low Potential Transformers 
for Metallurgical work. 
Write for full particulars. 
THORDARSON ENECTRIC MFG. CO. 


501 So. Jefferson St., Chicago, Ill. 








Electroplating Dynamos 


We manufacture 5 HP—10 HP. Motor Bu 


and 
Polishing Lathes, the Goteainies features of wi 


ane: 
ball-bearings, insuring durability; 


rs, insuring n 
vibration and motors especially eit..3 for heavy er. 
mittent service. 


The Eager Electric Co. 


Watertown, N. Y. 








The Morgan Producer Gas Machine 


is the highest class gas producer built in the 
U. S. and is advertised in the Ist of the month 
issues of this journal. 


Morgan Construction Co. 
Worcester, Mass. 


AUT TEEL ETE LETTE ETO ETUTTETT EVE ETE THOUS Oe enN ENO Ten ene 
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LARGE — Gas Capacity 
Floor Space 
\ Power Consumption 
{ Maintenance Cost 
Back Pressure 


SMALL — 


BH Co.-FELD TYPE 
GAS SCRUBBERS 


REMOVE:—Smelter Fume 
—Blast Furnace Dust 
—Producer Gas Dust, Etc. 


RECOVER :—tTar, Naphthalene 
—Cyanogen, Ammonia 
—Benzol and Other 
Products 


The gas ascends through zones of ex- 
tremely fine spray produced in each sec- 
tion by the centrifugal action of sets of 
revolving cones mounted on a vertical 
driving shaft. 

Scrubbers are built with diameter and 
number of sections to suit the require- 
ments. Write for information. 


THE BARTLETT HAYWARD CO. 


Founders and Engineers 


Main Office and Works: 
Baltimore, Md. 


100 Broadway 
New York City 








Producer Gas Systems 


tuminous and Anthracite Coals 
Raw and Scru Gas for Disp Oil, City Gas, Coal 


and Coke in Furnaces of all 
WE GUARANTEE RESULTS 


. 431 S. Dearborn St. 
Flinn @ Dreffein Co., Py rena o 








Steere Engineering Company 


Artificial Gas Engineers and Contractors 
Clean Producer Gas 
Coal Gas 


Condensing and De-ammoniating Plants 
Detroit, Mich. 











See 
Our Advertisement 
in the preceding issue 
The Wellman-Seaver- 


Morgan Co. 
Cleveland, Ohio ( 














SMITH SECTIONAL GAS PRODUCERS 


Clean cold producer gas in unlimited quantities 


High in quality and uni- 
form in heating value. 


THE SMITH GAS ENGINEERING CO., Dayton, O. 





GAS 


Gas Holders 
Gas Purifiers 
Scrubbers & Condensers 


Apparatus For Making 
Coal Gas, Carbureted Water Gas, 
Producer Gas, Blue Water Gas, 
Inert Gases. Complete Installations. 


PLATE METAL WORK 
RIVETED AND WELDED 


GAS ENGINEERING CO. 


Trenton, N. J. 
Phone 1053 
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LOPULCO Refuses 


To produce smoke no 
matter how poor your coal. 


LOPULCO Refuses 


To leave any combustible 
in your ashes or stack gases. 


LOPULCO Refuses 


To lay down and produce 
inefhicient results when your 
back is turned. 


lopaloo Pulverized Fuel System 


Pulverized Fuel Equipment Corporation 


Foreign Agency—International Pulverized Fuel Co. 
30 Church Street, New York 


Transportation Building, Montreal 











oo 


Do You Get 
All You Should 
From Your Coal Pile? 


If not let us tell you about this machine for pulver- 
izing your coal without drying, mixing it with the 
required amount of air for complete combustion and 


projecting it into your furnace—all in one operation. 
Write to 
THE AERO PULVERIZER CO. 
108-124 Broadway, N. Y. 


























QUIN AL Wi lu 
A 100% GUARANTEE 
HAGAN (American New Model) 


UNDERFEED STOKER 
FIRED FURNACES 


Make no payments on Hagan (American New Model) Under- 
feed Seoter fired furnaces until these guarantees have been 
Puel saving over hand firing—15% to 50%. 

Saving over cost of producer gas—30%. 

Heat units from each ton equal to from 23,000 to 25,000 
cubic feet natural gas. 

Heat units from 12 to 14 pounds common slack coal. equal 
to one gallon fuel oil. 

Upkeep cost, including power and labor, will not exceed 17 
cents per ton of coal) consumed. 


Geo. J. Hagan Co. 


Peoples Bank Bldg., Pittsburgh, Pa. 
Soles Agents for Combustion Engineering Corp. 











SINTERING 


FINE ORES AND CONCENTRATES 


FOR THE BLAST FURNACE 
IS STANDARD PRACTICE 


Dwight & Lloyd Sintering Co. 


29 Broadway, New York 
CABLE ADDRESS, SINTERER 




















THE ONLY FUEL FOR ROTARY DRYERS 
Standard Mechanical Equipment Co. ME, RPE Bean sr. 
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The 
Largest 


Unit Cell 


Type Plant 
in 


the 
World! 


consisting of 1000 Levin Cells, will 
soon be in operation at the plant of 
the Paschal] Oxygen Co., in Phila- 


delphia. The majority of plants 
This installation succeeds nine operating Levin cell in- 
months’ operation and testing by the stallations have favored us with 
above company of 800 Levin Cells, repeat orders, including: “The Gen- 
and is significant of the efficient, eral Electric Co. Erie plant—-2 repeat orders. 

















economical and thoroughly satisfac- Portland Oxygen and Hydrogen Co.—1 repeat 
tory performance of this simply con- order of double initial capacity. Bettendorf Oxy- 
structed unit cell. gen Co., Cleveland Wire Division. 


ELECTROLYTIC OXY-HYDROGEN LABORATORIES, Inc. 
1. H. LEVIN, Technical Director 
Laboratories and Works: 2635 Penn Ave., Pittsburgh, Pa. General Offices: 15 William Street, New York 
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Chemical 
Construction Company 





ENGINEERS CONTRACTORS 


Complete Fertilizer Plant 
Acid Phosphate 
Double Super Phosphat 
Ammonium Phosphate 
Complete Acid Plants 
Sulphuric Acid 





ECONOMY 


A complete line of Rotary Pumps for industrial service esse Aci 
—<dependable, efficient. inexpensive—backed by a national Nitric Acid : 
reputation of more than seventy years’ standing. Phosphoric Acid 

Suitable for water supply, fire protection and genera! Hydrochloric Acid 


service and peculiarly adapted for handling oils, paints 
and chemicals. 


Used in industrial plants everywhere. 
Write for Bulletin DC-181 


Complete Supply of Acidproof 
Materials of Construction 


“Acipruf” cement and constructive 





Rumsey Pump Co., Ltd. Rumsey is 
Hand and Power Pumps Power materia 
Seneca Falls, New York Ro 


“Chemico” Sulphuric and Phosphoric 
Acid Concentrator 


Chemico” Spiral Packing Rings 








CHEMICAL CONSTRUCTION CO. 
Main Office: Charlotte, N. C. 
New York Office: 30 East 42d St. 


Consultations Research Work 
Efficiency Engineering 
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Williams Coal Crushers 


Secure Ideal Stoker Coal with a mini- 
mum of degradation by crushing run-of- 
mine coal in the Williams Crusher. Used 


in the foremost industrial plants. 


Complete details in Bulletin No. 18-35. 


The Williams Patent Crusher & 
Pulverizer Co. 
General Sales Department, 37 W. Van Buren St. 
CHICAGO 
.tant—St. Louis 67 Second St., San Francisco 














Many Metallurgical and Chemical Processes require that the 
ingredients be pulverized. 


THE MAXECON MILL 


has been perfected to give the greatest output 

with least power and wear of any pulverizer 

even on the hardest and toughest materials. 
Uniformly satisfactory results are evidenced when companies such 
as The Aluminum Ore Co., U. S. Steel Corporation, Pennsylvania 
Salt Mfg. Co., et al., use The Maxecon as their standard grinder. 


We will appreciate the opportunity to help solve your grind- 
ing problems either on Coal, Bauxite, Limestone, Silica, 
Clinker, Phosphate Rock, Hard Ores or other materials. 


KENT MILL CO., 10 Rapelyea St., Brooklyn, N. Y. 











THE GRIFFIN MILL || Stedman, Disintegrators 


r.p.m. 
Motor driven for s s up to Fo00 Belt and 






~ - ee . r.p.m. 
For fine pulverizing of any refractory material— , Write for entalog. Motor 
it produces more fines than any other machine Stedman’s Foun iry D . 

: oe a & Mach ne Wors rive 
manufactured. Especially efficient for pulverizing Established 1834 
coal, limestone, cement materials, coke, foundry Aurera, Indiana Ball Bearing 


facings, phosphate rock, etc. 95% thru 100—82% 
thru 200. 











Buchzzan All Steel Crushers 
Magnetic Separators 
Crushing Plants compiete in 
all details 


C. G. BUCHANAN CO., Inc. 
90 West Street; New York 




















a wy . 
Se wel 


Let them help you. 


materials-handling » 
ROBINS CONVEYING BELT COMPANY 


Bradley Pulverizer Co. New York, 22 Park Row ©. Chicags; Old Colony Building 
Boston London Works: Allentown, Pa. San Francisco, The Griffin Co. Toronto, Gutta Percha & Rubber, Ltd. 











London, E. C., Fraser & Chalmers, Ltd. 
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ABBE REDUCTION SERVICE 
means NO REDUCTION IN SERVICE 


59 sizes—30 Designs. S ti f ti Use Our Testing ae ge We 

; make no charge for grinding, 
A large enough variety to auisraction crushing, cutting or mixing 
enable vou to choose the samples and submitting product 


machine best suited to your Uniformity and fuel reports on _ suitable 
purpose. : machines. 
Capacity 
Continuity 
Economy 
Speed 
Safety 





ABBE 
ENGINEERING CO. 
218 Broadway 


New York City 
ABBE BALL OR PEBBLE MILL Telephones, Cortlandt 54. 
(PATENTED) 





55, 56 





' Too Oe ee a 
| were the two newest, most modern plants ever built equipped 
exclusively for secondary and fine crushing with 

e ° 9 
SYMONS Vertical Disc Crushers ? 


Chile Exploration 
Company 


have installed 40 machines. 








New Cornelia Copper 
Company 


have installed 16 machines 
to take the product (4-in.) 
from No.8 Gyratory Crusher 
and reduce in two stages down 
to about % in. clean, uni- 
form product. 


Ask them or ask us 


WHY 


CHALMERS & WILLIAMS PATENTED 
1410 Arnold St., Chicago Heights, III. 


HLA 








ALIA 
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THE FULLER-LEHIGH PULVERIZER MILL 


The Most Economical Mill for Pulverizing Various Refractory Materials. 

















AS FOR EXAMPLE: 


Anthracite Coal Fire Clay Ores 

Asbestos Rock Fluorspar Oyster Shells 
Asphalt Filler Foundry Facing Paint 

Barytes Fullers Earth Phosphate Rock 
Bauxite Glass Plaster 
Bituminous Coal Gold Quartz Portland Cement 
Bone Black Graphite Puddler’s Slag 
in cpa Quarts 

Cement Clinker Hydrated Lime Shells 

Chalk Iron Ore Silica 

Charcoal Kaolin Slag 

Chrome Ore Lava Slate 

Clay Lime Tale 

Coal Limestone Tripoli 

Coke Lithopone Tufa 

Copper Ore Magnesite Umber 
Dolomite Marble Vanadium Ore 


Feldspar Ochre Whiting 


If interested in heating furnaces with PULVERIZED COAL, 
investigate our Pulverized Coal Equipment. Crush your coal with 
our LEHIGH CRUSHING ROLLS. Dry your coal with our 
INDIRECT FIRED ROTARY DRYERS. Pulverize your coal 
with our FULLER-LEHIGH PULVERIZER MILLS. We will 
be pleased to send full information and catalogue upon request. 


Fuller Quality Products, consisting of Sprockets, Traction Wheels, 
Gears, Tube Mill Linings, Crusher and Pulverizer Mill repair 
parts and Special Castings are covered by our catalogue No. 50. 
Send for a copy. 


FULLER-LEHIGH CO. 


New York, N. Y., 50 Church Street 


Main Office and Works: 


FULLERTON, PA. 


Chicago, Ill., McCormick Bldg. 











Patterson Continuous Feed and Discharge Tube Mills 


All sizes 4 ft. x 10 ft. to 6 ft. x 30 ft. 


All sizes equipt with Patterson Rapid Discharge Device 





PATTERSO) 





The Patterson Foundry Machine Co. 


Builders of Satisfactory Machines 
East Liverpool, Ohio 
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Wire Cloth 


Over half a century of knowing how, coupled with extensive research 
and experimental work—made necessary by the constant evolution of 
industrial progress—have put “Perfect” Double Crimp Wire Cloth 
at the very head of all sifting screening and grading cloths. 
“Perfect” Double Crimp Screens are in use the world over—their 
range of service is unlimited. 





If better screen cloth were possible 
Ludlow-Saylor would weave it. 


The Ludlow-Saylor Wire Company 
St. Louis, Mo. 


Branch Offices: 209 East Jackson Blvd., Chicago; Mills Bldg., El Paso, Texas; 
Felt Bidg., Salt Lake City, Utah 





D E. Conveying, Elevating and 
Power-Transmitting Machinery 


CHEMICAL AND METALLURGICAL ENGINEERING 























Screw Conveyors, Gears, Pul- 
leys, Friction Clutches, Clutch 
Pulleys, Belt Conveyors, Link 
Chain, Sprockets, Bearings, 
Fly-Wheels, Elevator Buckets, 
Boots and Steel Casings, 
Screens, Shaftings, Heavy 
Castings, etc. 


Our catalogue 38A shows the 
complete Caldwell line. 


H. W. CALDWELL & SON CO. 


CHICAGO: 17th St. and Western Ave. 


DALLAS, TEXAS, 709 Main Street NEW YORK, 50 Church Street 
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AGRICULTURE LIMESTONE GRINDING 
No Damage by Foreign Materials—Self-Protecting Patented 


RING-HAMMERS 


GUARANTEED Capacity—Power 
Consumption—Wear and Tear 


THE STRONGEST MACHINE BUILT 
Low Speed—600 R.P.M. 


Lowest cost of repair. Smallest power consump- 

tion per ton of product. No countershaft, no belt 

trouble—direct drive. 

Grade of fineness when using \-in. 
grate bars and 10-mesh screen: 
From hard Limestone 3-in. size. 


77% passing 14 mesh 
48% passing 40 mesh 
25% passing 100 mesh 


Write for Prices and Plans to the 


AMERICAN PULVERIZER COMPANY 


Cor. 18th and Austin Sts., ST. LOUIS, MO. 





COAL CRUSHER COAL GRINDER 











WE CRUSH EVERYTHING! WHY CAN’T YOU DO IT? 














CRUSHING ROLLS 


working stresses on the frame. 


lineal inch of face. 





Style “XX” Straight Line Roll Write for Bulletin 1816-A. 


ALLI/- CHALMERS 


Milwaukee. Wis. U.S.A. 








The “XX” roll is our most recent 
design, built for heavy spring pressure 
exerted in a straight line through the 
center of the roll, thereby reducing the 


We manufacture crushing rolls of sev- 
eral types—with spring pressures vary- 


ing from 4500 to 20,000 pounds per 
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——S-A CAR PULLERS 


Model 333 Car Puller 
S-A Safety Worm-Driven Car Puller, 
Self-Contained, Powerful and Safe 


“Buckle Right Down 
and;Pull” 


That is exactly what you can 
expect of an S-A Safety Car 
Puller. 














You can’t afford to use the an- 
tiquated “strong arm” method 
of moving cars on your siding. 
A sturdy little machine that is 
always “‘on the job” making you 
independent of your shipping 
gang. 





MODEL 333 


S-A SAFETY CAR PULLER 


METER Gove Other types furnished with horizontal cap- 


Send for 
description 
and prices. 


STEPHENS-ADAMSON MFG. CO., Aurora, Illinois 


stan. Machines can also be furnished with 
pulley for belt drive to a line shaft. 











—And the name In- 
sley on Industrial Cars 
indicates that the car is 
built along the most 
advanced engineering 





The Insley Rocker or 
Double-side Dumping Car 
illustrated above is only one 
of the many types of indus- 
trial cars manufactured by 
us. We also manufacture 
Gable Bottom Cars, Rotary 
Dump Cars, Charging Cars, 
Skip Cars, Flat Push Cars, 
Mine and Quarry Cars, all 
being manufactured in 
standard or special designs. 
Also furnish promptly track 
switches and turntables. 


lines for efficiency in 


operation; for long life 
under severe use; and 
for a minimum upkeep 
expense. Insley cars 
have proved their worth 
in every line of indus- 
trial car use. 


If you are in need of new 
equipment state your requirements 
to us today. 


INSLEY MANVFACTVRING GO, | 


Engineers = INDHANAPOUSJNDIANA = Manufacturers 


Insley Industrial Cars 
are equipped with Insley 
Roller Bearings proved 
by the most severe engi- 
neering tests and grilling 
use on the job, to be the 
best bearing made for in- 
dustrial car purposes. 
These bearings cut oper- 
ating costs because of 
their low frictional resist- 
ance, make the cars easy 
to move and reduce up- 
keep cost to a minimum. 
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DINGS 
MAGNETIC PULLEYS 


A Single “Dings” Saves Many “BINGS!” 








Your crusher is in constant danger of 
being wrecked by tramp iron, bolts, etc. 


A single Dings Magnetic Pulley will 
protect many crushers against tramp iron 
and resultant shut downs, repairs, bills, 
etc. 


Why not “insure” your crushers 
with a Dings? Write 


Dings Magnetic Separator Co. 
666 Smith St., Milwaukee, Wis. 








Special Sieves 


for Manufacturing Purposes 





For the sifting of small batches of chemicals, 
drugs, etc., which do not warrant the installa- 
tion of expensive bolting machinery, we fur- 
nish Special Manufacturing Sieves made up in 
any mesh, any metal and any style required. 
The illustration shows a small set of sieves sus- 
pended from the ceiling to facilitate shaking. 


We Also Make Dipping Baskets, 
Strainers, Funnels, etc. 


Multi-Metal Company, Inc. 


Makers of Screens Up to 350 Mesh 
254 West 19th Street, New York 
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Motor may be placed on base plate for gear or chain 
drive. Machine may be set on floor, without foundations. 


es 








Style ‘‘B”’ Crossley Mill 


with hardened 
and ground roller bearings 


— enclosed in a dust proof casing. This insures a large 
saving in fuel and power and holds down cost of upkeep. 
Being fitted to a base plate, it is always in alignment. 


Chis “B” style mill is made in two sizes, 
4-ft. 6-in., and 6-ft. 8-in. Lined with 
silex, hickory or porcelain as ordered. 


The driving pulley is fitted with friction 
clutch; operator can start and stop the 
mill in any position. 


The Crossley Machine Co. 


Trenton, N. J. 




















bes 








‘HIGH DUTY 


Ventilated Type 
Magnetic Pulley 


50°, Stronger 


Therefore a more efficient mag- 
net. Protect your crusher, 
grinders and mills. Remove all 
tramp iron. Prevent shut-downs. 


We Are 


Exclusive Builders of this Type 


eee 





cme of Magnetic Pulley 


a Kents 7 


MAGNETIC MFG. CO. 


WINDLAKE AND FOURTH AVE., MILWAUKEE, WIS. 


(Post Van Der Bing Co., New York) Inc., Export Representative 
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Easton Cars “on the job” 


Elimination of manual labor is the 
key to rapid and profitable produc- 
Where 


the “wheelbarrow line” once served, 


tion in the modern plant. 


now swift wheels on steel rails take 
the place of slow trudging feet—and 
tons are transported in the time it 


used to take to shift hundredweights. 


The more attention the plant mana- 
ger pays to rehandling costs, the 
quicker an Easton Industriai Rail- 
way is installed in that plant. Easton 
cars are made for every industrial 


transportation situation—with de- 


tails to meet peculiar requirements. 


Our engineers, with twenty- 
five years experience to guide 
them, can give competent ad- 
They will be pleased to 
co-operate with you to solve 
your transportation problem. 


vice. 









30 Church 


St., New York 


Works: Easton, Pa. 
Boston Pittsburgh Philadelphia 
Detroit Chicago 


2049 E 











LINK-BELT 
PRODUCTS 


OR nearly half a century the Link- 
Belt Company has been looked 


upon as the recognized leaders in 
the production of labor-saving equipment. There 
is scarcely an industry which we do not serve. Our 
products include. 


Elevators and Conveyors 
Link-Belt and Sprockets 
Silent Chain Drives 
Truck and Tractor Chains 
Traveling Water Screens 
Electric Hoists 
Locomotive Cranes 
Wagon Loaders 

Coal and Ashes Systems 
Coal Tipple Equipment 


We will gladly send literature on any of the above 
products upon request. 


LINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAPOLIS 
Branches in Principal Cities 











RETORTS | ge2=! 
Glassware 

Made in U. S. A. Ther- 
mometers 

Hydro- 

We can furnish all shapes meters 


and other Ap- 
paratus for the 
Laboratory. 


and sizes, plain and stop- 


pered, from STOCK. 


SCIENTIFIC UTILITIES CoO., Inc. 
Manufacturers 


84 E. 10th St.. New York, N. Y. 

















Rennerfelt Electric Arc Furnace 


Operates on a new principle. Arc acts on the 
bath in a large flame. Widely used for making 
steel, melting brass, copper. nickel and ferro 
manganese. Built in the following sizes: 300 
Ibs.. 1000 Ibs... one gross ton, 2. gross tons and 
3 gross tons. 


HAMILTON & HANSELL, INC. 


Park Row Bidg.. New York 
Address Foreign Inquiries to A. B. ELEKTRISKA UGNAR, Stockholm, Sweden 

















THE IMPROVED EQUIPMENT CO. 


COMBUSTION ENGINEERS 
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Bradford Works 


The United States and Cuban 
Allied Works Engineering 


Corporation 
Owning and Operating 


Krajewski-Pesant Corpe ration 


Works 
Bradford, Pa. Havana, Cuba 
Offices 
New York City Havana, Cuba 
50 Broad Street Cuba, 84 


Cable Address: “Idolwax’’ New York and Havana 


Designers and Builders of 


Centrifugal Machines for Chemical Use 


and Special Chemical Apparatus 


Inquiries Invited 


Havana Dry Dock Co. 
Blaisdell Machinery Co. Havana Iron Works 
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If oil is your problem 
you need these books— 


Examine 
them Free 
for 10 days 













Oil Age says: 
“The most com- 

prehensive and up- 
to-date work on this 
subject that has come to 
our attention.” 


THE 


AMERICAN 
PETROLEUM 
INDUSTRY 


By Raymond Foss Bacon, Ph. D. 
Director of the Mellon Institute of In- 
dustrial Research University of Pittsburgh 
and William Allen Hamor, M. A., Assistant to 
the Director 
Volume I—456 pages,6x9,155 illustrations. 
Volume II—519 pages, 6 x 9, 174 «illustrations. 
Per set, $10.00 net, postpaid. 


A thorough and authoritative treatise that 





covers every phase of the American petroleum 








A Clean, Swift Job 


If your work involves the cutting of 
metals, the installation of a bank of 
I. O. C. oxygen-hydrogen generators 
in your plant will assure you a con- 
stant supply of hydrogen at 99.9 per 
cent purity and oxygen at 99.7 per 
cent. purity, the cleanest, swiftest 
cutting combination. 


Hydrogen and oxygen, as produced by 
I. O. C. electrolytic generators, will 
make a cleaner, quicker cut at about 
half the cost of any other cutting 
medium, with a big saving in time 
and labor. 


Ask us for a demonstration 





“‘Largest Manufacturers of Standard 
Electrolytic Oxygen and Hydrogen 
Apparatus.”’ 





INTERNATIONAL 


OXYGEN COMPANY 
Newark, N. J. 


Verona, Pa, College Point, N. Y. 
Chicago Pittsburgh Paris 


1, O. C. Ltd., 38 Victoria Street 
Westminster, London, S. W. 


industry. It is distinctly modern in every respect. 
If your problem is oil—this work will help you. 
The chemistry, geology, history and economics 
of the subject are each fully considered. It 
forms a complete summary of present-day 
knowledge and practice that is indispensable to 
the engineer, chemist, field superintendent 
and operator. 

Both volumes are profusely illustrated with 
photographs and specially prepared drawings. 
The books are carefully planned, the topics 
logically arranged, and the whole work is 
subdivided into sections and numbered articles 
to increase its value for reference purposes. 


Sent on approval for 10 days without 
charge. Just send the coupon. 

















TF c0ce Cxomlnalicn Coupon 


McGraw-Hill Book Company, Inc., 
239 West 39th St., New York. 


You may send me on 10 days’ approval: 


Bacon & Hamor’s American Petroleum Industry, 2 volumes, $10.00 
net, postpaid. 


I agree to return the books prepaid, or remit for them within 10 
days of receipt. 


. Subscriber Chemical & Metallurgical Engineering. 
Member A. I, M. E. 
Signed ... 
Address 


Name of Company... 


Oficial Posltiom....ccssiscses , bh dh hee we 
Books sent on approval to retail customers in U. 8S. and Canada §@ 
only. M.6-15-1£ § 
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GARDNER MIXERS 


handle coarse 
or fine material 


wet or dry, hot or cold. Mixing is done thor- 
oughly and economically. With a Gardner ‘‘on 
the job,”’ you can dismiss all worry about this 
shase of the work. 







Gardner Mixers come in a number of sizes. No 
matter what your sifting and mixing problem is, 
we've a mixer that will solve it. If we haven’t 
we'll build one to order. 









Write for the Gedge-Gray Catalog 


THE GEDGE-GRAY CO. 











Lockland, Ohio 
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Controlling the Flow of 
Lump Materials 


An unsatisfactory gate can do a lot to 
check progress of a plant, hence it is wise 
for every buyer of gates to become familiar 
with the good qualities of the rack and 
pinion operated undercut gate shown above. 

Our experienced engineers will be glad to 
go over your problems with you. 

If you are interested write for Catalog 37. 


BEAUMONT wes. co. 


338 Arch Street, Philadelphia, Pa. 








W. S. HOUGH JR. CO. 


ESTABLISHED 1879 
Executive Offices and Factory 


PROVIDENCE, R. I. 
HUFCO PRODUCTS 


SEAMLESS TUBING 
WIRE SHEET RODS 
ANGLES CHANNELS 


MADE IN 


SILVER, ALUMINUM, NICKEL SILVER, 
PHOSPHOR BRONZE AND ZINC 





Saves 6 to 10 Men 
Loading or Unloadin 
COAL, COKE, AS 
SAND, GRAVEL efc. 


OVER 1000 USERS 


Write for Literature 
PorTABLE MACHINERY Co. 
Passarc, N.J. 


SCOOP 























Magnesia Association of America, Philadelphia, Pa. 
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“ANTI-HYDRO Keeps that Concrete 
Floor from Dusting. . . - - - -- -- 


“ANTI-HYDRO” does double duty in that round house — 

protects both the concrete machine-shop floor and the ma- 

/ chinery. 

It makes the concrete so hard it cannot dust and settle in 

the machinery, and protects floor from abrasion, heat and 

ordinary wear. 

“It’s work of this kind that speaks loudest for ‘ANTI- 

HYDRO.’ And, mind you, ‘ANTI-HYDRO’ has been on 

| some jobs for 15 years—long enough to prove all claims A eEe==—= 


made for it.’’ 


ANTEHYDRO WATERPRGDEING G. = 
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CHILADELPHIA AND READING R.R ROUND HOUSE AT PHILADELPHIA PA 
THE AUSTIN CO., BUILDERS 


Well-built, efficient 
and long-lived 


DAY 


Machinery for | ear | | 
i Kneading —— ee 
Mixing No. 40 
Grinding 
Pulverizing 


| Send for Day Catalogs, showing complete lines of 
i large and small machines for chemical and indus- 
trial plants and laboratories. 


Get Day estimates for designing or building special 
machinery. Promptly furnished. 


THE J. H. DAY CO. 


Office and Factory: Cincinnati, O. 
NEW YORK PHILADELPHIA KANSAS CITY 5 x 12 
BOSTON BUFFALO GHICAGO Three-Roller Mill 
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|RVING SUBWAY 


(PATENTED) MARK 
THE FIREPROOF VENTILATING FLOORING 


Absolutely Non-Slipping 
Under All Conditions 


The importance of this feature of 
Irving Subway cannot be overesti- 
mated. The narrow reticuline bars 
grip the foot under all conditions — are 
forced into the sole of the shoe by the 
man’s weight. Oil or grease does not 
impair this foot-gripping quality. 
Even in freezing weather, out of doors, 
with snow or ice upon it, Irving 
Subway still retains its safe, non-slip- 
ping properties. Fora safe, durable, 
accident-proof flooringe—use Irving 
Subway. 


Write us for Catalog 241 
giving sizes, weights, spaces, etc. 


IRVING [RON WORKS Co. 
LONG ISLAND CITY. N.Y.,U.S.A. 








Recovering 


Trade Wastes 


Results 
Guaranteed 


in connection with Pulp, Paper, Cotton-Mercer- 
izing, Glycerine, Sugar, Coke-oven and Coal-tar 
products, Benzol, Toluene, ete, etc. 


Distillation 


Water, Oils, Solvents, 
Glycerine, ete. 


Evaporation 


Largest Builders of 
Evaporating Machinery. 


CHEMICAL APPARATUS 


designed and furnished fer all purposes. We 
superintend erecticn, instruct operators and guar- 
antee correct working. 


Ernest Scott & Company 
Engineers 


Busi Founded in 1834 


Fall River, Mass. 











ARE YOU PLANNING 
TO BUILD? 


Save money and time on any extensions or equipment 
for your 

Chemical and Industrial Plants 
by getting in touch with our organization before you 
place your contracts. 

We Design—Construct and Erect 
Vacuum Driers and Impregnating Apparatus, Filter 
Presses, Evaporators, Distilling Apparatus and other 
equipment. Write now for our bulletins and ask us to 
quote on your requirements. 


HENRY E. JACOBY 


Contracting Engineer 


95-97 Liberty St., New York 

















SSS 





AIR 
CONDITIONING 


Fleisher @ Service 


“ Sturtevant” Apparatus 
W. L. FLEISHER & CO., Inc. 


Contracting Industrial Engineers 
31 Union Square West 
New York City 
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aoRARITE, 
“SPRA-RITE” Nozzles are pre- 
ferred for all industrial spraying 
requirements. These nozzles are 
made in a very wide range of 
different styles and sizes, produced 


by an organization who specialize 
on this product. 


We solicit your inquiries for any noz- 
zle requirement, and will be pleased 
to furnish descriptive literature upon 
request. 


THE STAR BRASS WORKS 
3116 Carroll Ave., CHICAGO 








WILLIAM GARRIGUE & CO. 


Chemical Engineers 
IN OILS, FATS AND GLYCERINE ° 
154 Nassau St., New York 
Plant at 4512 Western Blvd., Chicago 








Anchor.Post Fences 


Unclimbable, rustiess and fireproof chain link woven steel fences. 
Unequalled for durability and protection. See our display 
advertisements in the first issue each month. 

Catalogs or Counsel 
ANCHOR POST IRON WORKS, 167 Broadway, New York 








Tothe Chemical Manufacturer: 


Do you desire idle plants redesigned 
or adapted to some line of manufacture 
still in demand and profitable? 

We have on our staff specialists in 


Electrolysis Sulphuric Acid 
Caustic Soda Plants 

mtees Nitric Acid Plants 
Chlorine Plants Potash Plants 


Copper Extraction Plants, etc. 
also 


Processes for the Separation of Potash 
and Sodium Salts giving products free 
from impurities, also processes for puri- 
fication of other salts. 


We have incorporated in our organization a Service 
Department which is at your service. Our specialists 
would be glad to call on you as consultants relative 
to any proposed changes or alterations in your plant. 
They also can direct you in the use of DURO Acid- 
Proof Brick and Cement, which has proven most 
successful. 


Address 


Electro-Chemical 
Supply & Engineering Co. 
1207 Stephen Girard Bldg., Philadelphia 

















Our Part in the 
eWorld War 


As publishers we found our- 
selves poorly equipped to 
furnish food, clothing, ord- 
nance or ammunition to aid 


in winning the war. But more? A note book complete in every detail you require and 


our opportunity came when 
from Ft. Monroe came the 
call for data in compact, 
usable form from which to 
compute firing data. Most 
of that which was needed 
was found already available, 
from log. and trig. tables to 
Polaris and Solaris orienta- 
tion tables. The few extra 
sheets needed were added 








ENGINEERS! 


Do you ever find need for data? Would a handbook—either 
for your personal use or for the use of the men over whom you 
have charge be of value if it can contain only that data which 
you desire, a few blank sheets for memoranda—and nothing 


yet of pocketable size? One which from day to day you could 
change to fit your needs for that day? Then do as the Coast 
Artillery Corps did: call on Lefax. We have the data you 
want. Use the coupon, it will bring you the index to our 3600 
pages of data (any part of which you may obtain) and a 


description of the LEFAX DATA SERVICE. 


MANUFACTURERS! 


CHEMISTS! 
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Monel 

Metal 
Centrifugal 
and Filter 
Cloth 





Fine meshes of wire cloth, in 
either Monel Metal or Copper, par- 
ticularly centrifugal and filter cloth, 
are now available. 


& 


WIRE 
PRODUCTS 


include cloths, fine or coarse, light 
or heavy, for every purpose where 
accuracy is required. 

you samples and prices. 


Let us send 


Supplee-Biddle Hardware Co. 


13 Commerce St. 30 Church St. 
Philadelphia New York 
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The Wheeler Process 


Increases Output 
and Lowers Cost 


In the manufacture of 


Caustic Soda 
Chlorine Gas 
Bleaching Powder 
Liquid Chlorine 


All plants designed by us are operating at full 
capacity because returns under all conditions show 
good profits 


Our Engineers are prepared to adapt our process to 


your local conditions 


Our Record shows a series of commercially success- 
ful installations 


For full information write to 


BLEACH PROCESS COMPANY 
Appleton, Wis. 
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MONARCH 


Stone Sprays 


Cut shows one of our Standard Sul- 
phuric Acid Chamber Sprays, which 
can be cleaned while operation. 
The entire nozzle is made of stone, 
socket of lead, but 

FOR NITRIC ACID 


we make nozzles entirely of stone. 
The nozzles give perfect atomiza- 
tion. 

We make sprays for every purpose, 
any capacity and of any material. 
State requirements. 














Monerch Manufacturing Works, Inc. 
3127 Emery Street, Philadelphia, Pa. 











Dust Collecting, Fume Recovering, 
Pneumatic Conveying, Exhaust Fans, 
Cyclone Dust Collectors 
Manufacturers and Engineers 


Northern Blower Co. Cleveland, Ohio 














WE PRODUCE an almost endless variety of apparatus in steel, 
iron, bronze, monel metal, brass, lead, block tin, zinc and any 
desired metal. Size and complicated construction mean little to us. 


L. O. KOVEN & BROTHER, 


New York Office: 50 Cliff Street. 
Main Office: 154 Ogden Avenue, Jersey City, N. J. 
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AIR CONDITIONING 


Equipment for Maintaining 
Artificial Atmospheric 
Conditions in Industrial Plants 





The conditioning of air in industrial plants to im- 
prove quality of product, for economy in operations, 
or to make rate and quality of production independ- 
ent of weather, involves highly specialized problems. 
The wide practical training of our engineers enables 
us to guarantee definite results in this work and sug- 
gests exactly the right type of apparatus. 


») 
ATMosPHE rie CoNnDITIONING CorPORATION 


LAFAYETTE BuILDING—PHILADELPHIA 














Transformers for the Cottrell Precipitation 
Process a Specialty 


40 K.V.A. 100,000 volt transformer 
for Cottreil system of Precipitation 
American Transformers have estab- 
lished a remarkable “service record” for 
performance under extraordinary strains 
and overload conditions imposed during the 

last few years. 

As designers and builders of special trans- 
formers it has been our privilege to solve 
many difficult transformer problems—to 
meet the most exacting transformer require- 
ments. 


We now welcome the opportunity ms utilize our special- 

ized knowledge and ability in supplying your special 

requirements and in solving your individual problems. 

The American Transformer Company 
178 Emmet St., NEWARK, N. J. 














ALBPERRY 


CORPORATION 


TViee 


THE OPPORTUNITY 


offered you of obtaining the accu- 
mulated, combined experience and 
knowledge of a number of men 
who have spent their lives in the 
organization, design and operation 
of successful manufacturing enter- 
prises— 


In the determination of the com- 
mercial desirability of proposed 
chemical and industrial invest- 
ments ; 


In the choice of methods for the 
process of manufacture; 


In the investigation of present 
methods with a view to effecting 
economies and savings, especially 
of wastes and by-products; 


For the design of plant, its in- 
itial operation and the training of 
operatives. 


Designers of 


Plants for Chemical and Industrial Manufac- 
ture, and for Sulphuric, Muriatic, Nitric and 
Acetic Acids; Chemical Salts, Paint, Lithopone, 
Blanc Fixe, White Lead and Stackless Varnish 
Plants, Leak-Proof All-Masonry Construction 
for Chemical Treatment Towers. 


Prevention or elimination of Dust, Fume and 
Odor. Dryers and Drying Plants. 


Complete designs and license for the 
Kalbperry Tower Concentrator 
for Acids, Chemical Solutions and Liquids. 


In successful use for twelve years and adopted 
in many plants throughout the country. 


The 


KALBPERRY CORPORATION 


Chemical & Industrial 
Engineers 
31 UNION SQUARE WEST 
NEW YORK, N. Y. 











126 CHEMICAL AND METALLURGICAL ENGINEERING 


Hard Lead 


Centrifug al Acid Pumps 


Stronger — More Serviceable — More Durable 


Designed for operation by pulleys or direct motor connection. 


Proven satisfactory in many industries during many years of 
strenuous service. 
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United Lined Tube & Valve Co. 


Manufacturers 
Boston, Mass. 


GENERAL SELLING AGENTS— United Lead 
Co., lll —~ yey New York. Chadwick- 
Boston Lead Co., Aoston, Mass. Raymond 
Lead Works, Chicago, Il. Tatham & 

W orks, Philadeiphia, Pa. James Roberteon 
Hoyt Metal 

be O Gideon & 

Co., Cleveland, O. Canadia. Ag nts: 
HoytsMetal Co, ‘Toreste 
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FUGAL AND DEEP wei, — 











A Highly Efficient, Single - Stage 
Double - Suction Centrifugal Pump 


CROWELL 


Air Compressors and 
Vacuum Pumps 

Positive Pressure 
Blowers 


Crowell 
Manufacturing 
Co. 


290 Taaffe Place ~ 
Brooklyn, N, Y. 












For Chemical Plant Service. 





This AMERICAN Type “DSMD” pump is built in 
capacities up to 100,000 G. P. M. and for total heads 
up to 200 feet. Its ruggedness makes it thoroughly de- 
pendable in service. Has horizontal split shell, so that 
impeller and shaft can be removed without breaking 
connections. Double suction, enclosed impellers de- 
signed so as to overcome end thrust. Has labyrinth 
packing rings, reducing leakage from discharge to 
suction chambers to a minimum. 


Catalog 149 Illustrates and Describes 
more than 50 styles of AMERICAN 
Centrifugal Pumps. Mailed on request. 


American Well Works 


General Office and Works, AURORA, ILL. 
Chicago Office: First National Bank Building 




















BLAST GATE SUPERSEDES 
Gate Valves and Stop Cocks 





(Patented) 


‘“‘Have always found them to be entirely satisfactory.”’ 
Raritan Chemical Works, Ossining, N. Y. 


For low and moderate pressures our New Air-Tight Blast Gate easily 
supersedes the heavy, cumbersome and slow-acting gate valves and stop 
cocks. Costs only « fraction of what you pay for gate valves and 
stop cocks and saves time and labor 

Write for Circular !23-H. It tells how our blast gate is made, 
how it works and what users think about it 


W. S. ROCKWELL COMPANY 
Furnace Engineers and Contractors 
50 Church St. (Hadson Terminal Bidg.) 





New York 
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reduces the efficiency of labor and de- 
stroys the working parts of your ma- 
chinery. 

Allis-Chalmers Dust Collectors 
remove these troubles by extracting dust 
from the air, and salvage valuable 
products. 

Let us solve your dust problems, and 
give you the benefit of years of experi- 
ence. 

Send for bulletin 1454-O. 


Our name is your assurance. 





ERS 





CHEMETAL PUMPS 








Resist Wear 


CHEMETAL Horizontal 


minimum. 


Our guarantee of complete satisfaction backs up every installation. 


Write for data and blue prints. 


Nassau Valve and Pump Corporation 
Rockville Center, Long Island, New York 
Telephone, Rockville Center 1265 


Centrifugal Acid Pumps are superior for the 
handling of all liquors for which lead is the best contact. 
Stufhng box trouble, characteristic of this type pump, is reduced to a 


Resist Corrosion 








Enclosed 


Impellers 


Improved 
Stuffing-Box 








Ring 
Oil-Bearings 





or 


Belt Drive 


Direct Motor 
Connection 
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“On Chemical and 


Ammonia Lines | 
am using Jenkins 


All Iron Valves” 


Jenkins All Iron Valves are used extensively 
in ice and refrigeration plants and in the 
Chemical Industry. 


They are made in a standardized line of 
Globe, Angle and Check patterns fitted 
with a flat solid iron clapper, ground to 
close tightly on a smooth flat raised seat. 
The clapper is securely attached to the 
spindle by means of a substantial lock nut, 
and so constructed that the clapper is free 
to turn or swivel on the spindle to insure 
even wear. 


Jenkins All Iron Valves are also made in 
gate patterns of various sizes. 


PO Know a genuine Jenkins 
Valve by the Jenkins “Dia- 
mond Mark,” on the body of 


Vem Wrog every true Jenkins Valve. 


JENKINS BROS. 


80 White St........New York 133 North Seventh St. . . Phila. 


524 Atiantic Ave........Boston 646 Washington Bivd...Chicago 
Jenkins Bros., Ltd. 
Montreal London, E. C. 





Jenkins yale 
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MAKE YOUR OWN:GAS' 


WITH A 


TIRRILL 
Equalizing 





Safe, simple, economical. Satisfaction guaranteed. 
Price, $300 up. 


Tirrill Gas Machine Lighting Co. 
Estab. 1864. 609 Terminal Bldg., 103 Park Ave.. N, Y 
Let us solve your problems 











Any article in your 
laboratory stock in- 
stantly available in the 


CHWARTZ 
Sect IONAL 
YSTEM 


An ingenious combination of 
closed cabinet and open shelf that 
stores three times as many ar- 
ticles as usual, prevents duplica- 
ion, shuts out light 

obviates ury 


wish. Supplied in 
Used in many large institutions. 
Catalog on request. 


Schwartz Sectional System 
312te 316 S. New Jersey St., Indianapolis, Ind- 














VALVES FOR EVERY PURPOSE 


Our Valve Department is for your benefit. We 
have investigated every make and know what is 
best suited to all requirements. Just tell us your 

a conditions and we recommend the right 
vaive 

Unusual facilities for furnishing special Acid 
Resisting Valves for all cturing 
purposes. 

COLONIAL SUPPLY COMPANY 

Chemical Plant Supplies of AU a 

217 Water Street, Pittsburgh, 











THE KROGH 2s, 3o%t, “eaely 


reduce costs and save trouble. Send for the Kresh Sand Fone 
Bulletin, 








Krogh Pump Mfg. Co., 145 Beale St., San Francisco, Cal. 
Acid-Proof 
VALVES 


“ACIMET” va 


Mark Registered) 
Ng yl he 
rosive liquors. Heavy, reinforced construction ey EX - 

are permanent. ‘Wearseducing Gee end ocak. 
preposition. 


The Cleveland Brass Mfg. Co., Sole Mennfocturere 
4612 Hamilton Ave., Cleveland, 








‘Load and Look’’ 


swemete Kron Scales 


For Every Industrial Need 


Made in types to meet all requirements. Any capacity. 





American Kron Scale Co., New York City 
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Perfectly atomi 


or carbonization. 


burning with the added advantages 
melting, drying. roasting, assaying 


equipment 


burns any oils without waste 


Massco 
il Burner 


Costs one-third as much as some other systems of oil 





and no carbon deposits. Oil vent will not clog. Success- 
fully utilizes cheap oils for temperi 


heating. and a host of other applications employing expen- 
sive gases Use the Lindsay with your present furnace 






zes and 





of a clean fire always, 


ng, annealing, brass 
oil distillation, rivet 
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The Mine & Smelter Supply Co. 
Denver Salt Lake City El Paso 
New York: 42 Broadway 
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LONGMANS’ 


Practical Books of Present Interest 








A Dictionary of Applied Chemistry 


By SIR EDWARD THORPE, C.B., LL.D., F.B.S., Assisted by Eminent 
Contributors In 5 Volumes, containing upward of 6000 Articles, many 
with illustrations. Price for the set, $90.00 net 

Separate volumes as follows: 


Vol ae” eer svwrous : “TT lll 
Vol Il. Chi-Gou . snawex ; -«« 18.00 net. 
Vol. Ill Gr-Oils -— covccces 18.00 net. 
Vol. IV Oilstone-Soda Nitre 7 puavenees 18.00 net. 
Vol Vv Sodium -Z eee occese ° ° ; 18.00 net 
Thies monumental modern work is probably the most authentic ond 
complete epitome of chemical knowledge that has ever appeared in ony 
language....Nothing essential to adequate knowledge of the chemistry, 
manufacture or application of the various materiale is omitted... . Perhaps 


the most valuable feature of the work is the copious references in each 
article to the original sources from which the information «@ drawn, con- 
stituting what amounts to a complete reference indez to chemical liter- 
tture...."’—Drugs, Oils and Paints. 


Organic Chemistry 
for Advanced Students 


By JULIUS B. COHEN, Ph.D., B.Sc., F.R.S., Professor of Organic Chem- 
istry in the University of Leeds In Three Parts 8vo. 
Part I REACTIONS Part II STRUCTURE Part Ill SYNTHESIS 
Each volume $5.50 net Second Edition, Revised and Enlarged 

The object in recasting the former two volumes of the “‘Organic Chemistry 
for Advanced Students*’’ in the three parts in which they now appear has 
been to group together allied subjects in the same volume and to link 
them as far as possible in a consecutive form As this entailed consid- 
erable rearrangement of the plates, the opportunity was taken of bringing 
the subject-matter up to date, ard very considerable additions have been 
made to the former volumes As stated in the original preface, the book 
is not intended to serve as a reference book, but to furnish a general sur- 
vey of those fundamental principles which underlie the modern developments 
of this branch of chemistry 


A System of Physical Chemistry 


By WILLIAM C. McC. LEWIS, M.A. (B.U.1L.), D.Se. (Liv.), Brunner 
Professor of Physical Chemistry in the University of Liverpool With 
diagrams In three volumes Volume I: Kinetic Theory. 8vo. $4.50 met. 
Second Edition Vol. Il: Thermodynamics. 8vo. $4.50 met. Volume III: 
Quantum Theory With two Appendices by James Rice, M.A., Lecturer in 
Physics in the University of Liverpool. 8vo $2.50 met. 

“The present work, is worthy of especial consideration and 
attention It may be said at once that in its arrangement of matter, 
lucidity of style, and comprehensive unity of design it is destined to be- 
come the standard general treatise on the subject of Physical Chemistry 
for English-speaking students.’’—Professor F. G. Donnan in Nature 





An Entirely New Series under the title of 


Monographs on Industrial Chemistry 
Edited by SIR EDWARD THORPE, C.B., LL.D., F.B.S8. 

‘Those who are responsible for organizing this valuable series may well 
he congratulated on this wealth of material illustrating the application of 
recent scientific knowledge to modern manufactures.",—THE LANCET. 
EDIBLE OILS AND FATS 
4 & AINSWORTH MITCHELL, B.A., F.1.C., with illustrations. 8vo. 
2 net. 

@RGANIC COMPOUNDS OF ARSENIC AND ANTIMONY 

By G. T. MORGAN, D.Sec., A.B.C.8., F.R.8., Finsbury Technical College, 
London 8 vo. $5.00 net. 

COAL AND ITS SCIENTIFIC USES 

By W. A. BONE, D.Se., F.R.S., Imperial College of Science and Tech- 
nology, South Kensington 8vo. With illustrations. $7.00 net. 

THE ZINC INDUSTRY 

By ERNEST A. SMITH, Assoc. R. 8. M., The Assay Office, Sheffield. With 
four plates and diagrams in the text. 8vo. $3.50 met. 

COLOUR IN RELATION TO CHEMICAL CONSTITUTION 

By E. BR. WATSON, M.A., D.Sc. With 4 colored plates and 65 figures 
of absorption curves, spectra, etc 8vo. $4.00 net 

THE NATURAL ORGANIC COLOURING MATTERS 

By A. G. PERKIN, F.B.S., the Dyeing Department, the University of Leeds; 
and 4, s ~+{ an D.Se., Ph.D., Technical College, Huddersfield. 
vo 9 ner. 

THE APPLICATIONS OF ELECTROLYSIS IN 

CHEMICAL INDUSTRY 

By ARTHUR J. HALE, BSc, F.LC., Finsbury Technical College, 
London &vo $2.50 net 

CATALYSIS IN INDUSTRIAL CHEMISTRY 

By G. G. HENDERSON, M.A., D.Se., LL.D., F.R.S., The Royal Technical 
College, Glasgow Svo. $3.00 net. 

Other volumes are in active preparation. A prospectus of the Series will 
be mailed upon application. 














LONGMANS, GREEN & CO. 


4th AVENUE AND 30th STREET, NEW YORK 


FREE EXAMINATION;COUPON 
LONGMANS, GREEN & CO. 
30th Street and 4th Avenue, New York, N. Y. 

Dear Sirs: Kindly forward me for 10 days’ free examination the following 
books 
Thorpe—Dictionary of Spee Chemistry, Vol, L 
Mitchell—Edible Oils and Fats. 
Morgan—Organic Compounds, 
Bone—Coal and Its entific Uses. 
Smith—tThe Zine Industry. 
Watson—Color in Relation to Chemical Constitution. 
Perkins and Everest—The Natural Organic Colouring Matters, 
Hale—The Applications of Electrolysis in Chemical Industry. 
Henderson—Catalysis in Industrial Chemistry. 

I will forward the amount of the books within ten days after their re- 
ceipt, or return them postpaid within that time 





FATT Te The ee CUP I ITLL TTC ee eee 
Indicate on the following line if you are a member of the American 


Chemical Society or a subscriber to Chemical & Metallurgical Engineering, 
or you can give a reference or state your position. 
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When You Buy a Dryer 


Buy a Durable, 
Fireproof Dryer 


Get a Dryer that 
Operates economically—using live or exhaust 
steam 
Recirculates the air fully 
Uses as little space as possible 

Does not radiate much heat 

Requires minimum power for mechanical 
operation 
Dries the material as it SHOULD be dried 
Delivers the highest quality product 


In other words, when you buy a dryer, get a dryer 
made by scientists and experienced specialists. 


Raw Stocks 


“ ” c hemicnls 
extiles 
Poclor for < Ceramic Ware 
Paint Pigments 
DRYERS | Manufactured 
\ Materials 


When You Need a Dryer, Buy a Proctor Dryer. 
Backed by a service record of 35 years. 


The Philadelphia Textile Machinery Co. 
Seventh St. and Tabor Road, Philadelphia, Pa. 


CHICAGO, ILL. CHARLOTTE, N.C. PROVIDENCE, R. I. 
Hearst Building Realty Bidg. Howard Building 


HAMILTON, ONT., CAN., W. J. Westaway, Sun Life Building 
(No. 22) 


DRY YOUR MATERIAL 
INA 


TOWER 
DRYER 


FIRST COST 
OPERATING COST 
REPAIR COST 
Cut in Half 


Sead for Catalogue C of Crushin« 


achinery 





Earle C. Bacon, Inc., Engineers, 26 Cortlandt St.,N. Y. 








ROTARY 


STOKES victim DRYERS 


are equipped with Patented Spiral Agitators 


Low Power—Efficient Agitation—Rapid 
Uniform Drying — Automatic Discharge 
Send for Catalog 


F. J. STOKES MACHINE CO., Philadelphia, Pa. 








“HURRICANE” DRYERS 
For 
Chemicals, Paints, Colors, Dyes. 


Write for fall infermation. 

State material and details. 

The Philadelphia Drying Machinery ¢ Co. 
Stokley Street, above Westmoreland, Philadelphia, Pa. 























built to dry at the 


Ruggles-Coles Dryers 


Direct or Indirect Heat 


Have highest thermal efficiency and lowest Operat- 
ing Cost. Exceptionally adapted for Drying Ore, 
Concentrates, Coal, etc., etc., with unexcelled 
records in economy of production and operation. 


Seven types. Write for catalog. 


Ruggles-Coles Engineering Co. 


50 Church St.,N. Y. 332 S. Michigan Ave., Chicago 
Works: York, Pa. 


lowest ultimate cost 





Buckeye Steam Heated Dryer 





TYPE “E” 


For Drying Drugs, Chemicals, Food Stuffs, etc. 
Requiring Low Temperatures. 

Steel Tires, Rollers and Gears insuring Long 
Life and Low Upkeep. 


THE BUCKEYE DRYER CO. 
Columbus, O., U. S. A. 


Denver, Colo. New York 





DRYERS—CALCINERS 
20 Years’ Experience Desiccating 


OR Ete ORAL SA OS EEG ke 
U8 TO DEVELOP 


L. R. CHRISTIE COMPANY 


307 Fourth Ave., Pittsburgh, Pa. 








OC Laval 


DE LAVAL STEAM TURBINES 
AND SPEED-REDUCING GEARS 


Apply steam power Ghrostiy to generators, centrifugal 
blowers and co: , Without intermediate 
with highest ome ncy and with greatest sim- 
plicity and reliability. Effciencies and other character- 
cs of De Laval machines are guaranteed and each 
unit is tested before sh — 
State conditions of use and literature or suggestions 
will be sent. 


DE LAVAL STEAM TURBINE CO., 














TRENTON, N. J. 
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We have made LEAD LINED IRON PIPE over Twenty Years 









Be sure that you use 


“Amalgamated” 
Lead Lined Iron 
Pipe—We are 
the only makers 
of that pipe in 
the United States. 


MANUFACTURED BY 


LEAD LINED IRON PIPE CO. Wakefield, Mass. 


Also Lead Lined Iron Valves 
Lead Lined Iron Stop Cocks 


AND 


Tin Lined Iron Pipe 


Iron Valve 

















Refrigerating Machinery 
for the 
Chemical and Allied Industries 
Water Tube Boilers 
Drop Forged Valves and Fittings 


“Sectional” Rocking and 
Dumping Grates 


‘Sectional’ Steel Casings 
for Boilers 


HENRY VOGT MACHINE CO. 
LOUISVILLE, KY. 






We specialize on 
single stage low 
head centrifugal 


Ask for Catalog. 


TABER PUMP COMPANY 
2% Elim St., Buffalo, N. Y. 














; Acid-Proof 
ELMORE Centrifugal Pumps 
Votute made of Impeller and stuffing box acid-proot 


Sa See eee = ee coon 


Write for full information, prices and guarantee. 
G. H. ELMORE, Philadelphia, Pa. 








THE BAKER COOLER 


Applicable to metallurgical and industrial calcines 
Saves Power, Water, Dust and Headroom 





Recent orders received: 
The Norton Company (repeat) Empire may © a Ms 
Aluminum Co. of America Daly-Judge Mi 


THE STEARNS-ROGER MFG. "CO. 








Steel Strengthened, Acid Proof Wood Pipe 











Denver, Colo. 





WICKES BOILERS & 


VERTICAL WATER: TUBE TYPE 
a > _ “Gost 7 n t ® 7 i ai . Root 
Magnitude . ty Pr tion of Air Infiltration P A 
Tor WICKES BOILER com PANY ce 
SAGINAW. MICH. S.A. inhtiesll 
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Illustration shows interior 
operation of the Standard Gordon Dryer 


construction and method of 


Ina Nutshell —_ 


50% to 80°% of heat and 50° 
in time of drying, saved! The ‘ 
There is the Gordon story in 
a nutshell. When the heated air starts 
it is at the correct temperature—and it 
is kept there by the booster coils which 
reheat the air after it has passed over 
each tray. No loss of heat, and conse- 
quently of drying ability, is possible. 


o tO / 75° 
esas” 
does it! 


Because of the simplicity of con- 
trol there is no chance of sublimation, 
case hardening or overheating. 

Standard units can be combined into 
any sized installation required—or we 
will install a dryer adapted to your 
own particular needs. 

We will gladly 
large 


demonstrate on a 
sample of your own wet ma- 


terial, if desired. 


Gordon 





Dryers 


GORDON DRYER CORPORATION 


39 Cortlandt Street 
New York 





VOUUEUDUEE OHDOT DUO DOOE DOR OEOEOON OOF 


Kestner Evaporators 
E ficient 


Economical 


Simple 


Resines 
Super-Filters 


No Choking 
No Cloths To Wear Out 


Our Chemical Laboratory 
is well equipped to 
help you with your 
Process Problems. 


Kestner Evaporator Company 
Paris Philadelphia Londen 











EVAPORATORS 
Single or Multiple Effect 





knowlediged the most efficient. 
In agreement with the Sugar 
A tus Mfg Co. 8 
orris Lillie, Pres., now made 
exclusively by 
WHEELER 
Condenser & Encrs. Co. 
Carteret, N 








PIPE, TUBING AND 
Ww.e AoE R_ soup BAR BENDERS 


END all sizes of standard or double 
thick steel, = % in. iron, a, and 








twisted solid stock ‘from K to 3 in. 


American Pipe Bending Machine Co. 


Manufacturers 
75 Pearl St., BOSTON, MASS., U. 8. A. 

















Standard or Special 


TANK <A> CARS 








THE GENERAL AMERICAN _— CAR ConP. 
Builders Harris Trust Bldg 








Water Filters and Water Softeners 
For the purification of water. 
Send for booklet 


HUNGERFORD & TERRY, INC. 
Bugineers and Mfrs. of Water Filters 
Pennsylvania Building, Philadelphia, Pa. 
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LOADING AT A COST of FOUR CENTS PER TON 
with GIFFORD-WOOD Wagon Loaders = “s/e"z"<s: 


upon request 


Not an unusual performance, but just one more reason why 
Gifford-Wood Wagon and Truck Loaders are so generally used. 








Statin Olen ant Cation 7 5 a design and weet re — 
Hudson, N. Y. evators——Conveyors aggage Loaders 
Dienatens Power Plant Coal Handling Friction Hoists 
New York _ Buffalo Equipment Screens—Chutes 
Oe - Coal Pockets Buckets 
Wagon Loaders Chain 











Sy Ice Conveyors—Crushers—Tools 


ee oe 


MITC CCC CCC CCC lb 











| Lea-Courtenay Pumps 
When the water is bad | 


The durability of a cen- 
trifugal pump is well 
known. Its low cost of 
maintenance in continu- 
ous service renders it par- 
ticularly efficient for coal 
mine use. ‘The added 
saving of electricity as a 
prime mover makes a 
centrifugal pump the most 
economical means of un- 
f watering flooded shafts. 
The pump may be made of proper composition 
to resist any acid encountered. Ask our En- 
gineering Department for recommendations for 
the particular conditions in your mine. 





ee ey ae 


oo 


Two Lea-Courtenay 8-inch, 5-stage, motor-driven 

entirely of acid-resisting bronze. Where these pumps were installed 
the mine water was so bed a spare pump had to be ready to start at 
a moment’s notice. 


pumps constructed 











Lea-Courtenay Company 


Manufacturers of Centrifugal Pumping Machinery 
General Offices and Works: 11 Maine St., Newark, N. J., U. S. A. 


2001-T 
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Use Woodall-Duckham Vertical Retorts 
for the Reduction of Materials 











4 


ao as 2 RE 











ISBELL-PORTER COMPANY, NEWARK, NEW JERSEY 





ae 





MOTT KETTLES 


Since 1828 


DO YOU KNOW 


that we are producing an acid-resisting enamel that is 


GOOD 


We have a large variety of patterns to choose from. 


THE J. L. MOTT IRON WORKS, 118-'th Ave., New York 


MONEL METAL 











NON-CORRODIBLE STRONG AS STEEL NEVER RUSTS 
WE CAN FURNISH NICKEL 
Wire Slings Hot Rolled Rods Wire Cloth and Guards Screws Pure Nickel Wire 
Wire Cables Piston Rods Filter Cloth Bolts and Nuts Pure Nickel Rods 

Nails, Pins and Cold Drawn Rods, Mosquito Netting Rivets and Burs Pure Nickel, Strip and 

Brads *&” to 1%. Wire—Soft, Hard, Gaskets, etc. Sheet 
Wood Screws Hot Rolled Sheets Spring Castings Pure Nickel Cloth, ete. 
Machine Screws Cold Rolled Strips Wire Springs Strip and Sheet 


Everything in Brass and Copper Material 
TRUMPBOUR-WHITEHEAD BRASS & COPPER CO., Inc. 
Canal, Mercer and Howard Streets, New York City Philadelphia 


Boston 
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Refrigeration for Chemical Industries 


All Manufacturing Chemists, in striving to produce the 
MAXIMUM output at the MINIMUM cost, seek to obtain 


Chemical Reactions in the quickest and most efficient manner— 


Consequently it is always necessary to have the’ RATE ot 


REACTION under positive control. 
The PRINCIPAL FACTORS affecting this control’of reaction 


are: 
1. Properties of ingredients 
2. Pressure 


3. TEMPERATURE 


the first two of which are quite possible to regulate, but TEMPER- 
ATURE, a most important factor in many reactions, is only 
controllable with 





Let us interest you in YORK Refrigerating Apparatus, which has been installed in large and small 
units in practically all branches of Chemical Industries. 


Mechanical Refrigeration 


' Ammonia Absorption Type 
We manufacture Refrigerating Machines of the- Ammonia Compression Type 
| Carbon Dioxide Compression Type 


| 
| 
YORK MANUFACTURING COMPANY 








*»  (Ice-Making and Refrigerating Machinery Exclusively) 
YORK, PA. 














7 HEN you buy a Bart- 
/ lett & Snow Dryer 


you buy more than a mere 
assembly of iron and steel. 
With every Bartlett & Snow 
Dryer you buy the drying 
experience of more than a 
quarter century. You get 
with it the cumulative benefits 
of twenty-six years of con- 
scientious effort, study and | 
development, with the fixed | 
purpose in mind to produce | 
better dryers—dryers that will 
give a more valuable product | 
| 


and cost less to operate. 





We'll certainly be glad to be given 

the opportunity to tell you if there is 

THE Cc.O. BARTLET! & SNOW Co. a Bartlett & Snow Dryer which will 
Main Office and Works: Cleveland, Ohio meet your conditions 
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Hard and Continuous 


SERVICE 


This Improved Rotary Continuous 
Suction Filter has proved its superior- 





ity over all others of its type in handling 
lime mud from hot caustic solutions from 
continuous causticizing and lime recov- 
ery—Bicarbonate of Soda—Salt from 
continuous discharge vacuum pans— 
Kaolin—Feldspar and all other purposes 
where filters of the revolving type are 
suitable. 


None of the Apparatus we offer is experimental in character, but has successfully met 
the test of actual service. Our designs embody the results of 25 years’ practical operating 
experience of our Consulting Mechanical and Chemical Engineer, who is at your service. 


GLAMORGAN PIPE & FOUNDRY COMPANY 
LYNCHBURG, VA., U. S. A. 


Using the Nationally Famous Virginia Foundry Iron 

















C.HUYCKESONS KTBANYNY 


Our ferty-fave years of experience in the manufacture of the 
finest mechanical woolen cloth guarantees you satisfaction. 


WOOLEN FILTER CLOTH 




















THE “JOHNSON” FILTER PRESS 


Nearly half a century ago 
S. H. Johnson created the modern filter press 


Since then we have been steadily devising 


and perfecting special types for almost every 
service. 


Let our wide experience, our engineering 
staff and testing department aid you in select- 
ing filtration equipment. 


JOHN JOHNSON COMPANY 


S7th Street and Second Avenue BROOKLYN, N. Y. 





OVER 15,000 IN USE 




















ee 
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COOLING POND 
NOZZLES 


Burra.o Cooling Pond Nozzles will 
produce a uniformly distributed spray under a 
very low head. This means small power and low 
upkeep costs. 


CO 4 


Write for Booklet No. 144-55 





—_—— - 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 




















HERMIAN A. HOLZ 


17{Madison Ave., New York 


Metal Hardness Testers—Permeameters for Magnetic Test- 
ing and Research—Special Outfits for Determining the Me- 
chanical Properties of Steel and Steel Products by Magnetic 
Correlation. 

WRITE FOR CATALOGUES 








CONNERSVILLE 


Blowers, Gas Pumps, Water, 
Vacuum and Liquor Pumps. 


THE CONNERSVILLE BLOWER CO. 


Connersville, Ind. 
Chicago, 929 Monadnock Bik. New York, 114 LibertySt. 








Heavy Plate Fabrication 


Dryers, Digesters, Cookers, Chemical Tanks, Welded 
Vessels, Galvanizing Kettles, Autoclaves, Mixers, In- 
cinerators, Retorts, etc. 

Manitowoc Engineering Works 


Manitowoc, Wisconsin 








BLOWERS & 


6-0)5 


See oy half- tou advertisement in the next issue. 
P. ROOTS 


GAS PUMPS 





©O0., Connervill e,, Ind. 
Chicago, beasee Gas Bide. New York, 120-122 Liberty St. 
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METALLURGISTS 
AND. CHEMISTS’ 
HANDBOOK 


Be BBB) 2 





SECOND EDITION 





The Big Book 


of the year in the chemical and 
metallurgical field 


The new second edition of LIDDELL is already in the hands of 
the busiest chemical engineers and metallurgists throughout the 
country. 


It was published only a few months ago, yet it has already 
swept the field. 


It is in every way the big book for chemists and metallurgists. 


New Secund Edition 


Metallurgists’ and Chemists’ 
Handbook 
By Donald M. Liddell 


656 pages, pocket size, flexible. 
$4.00 net, postpaid. 


This is the kind of book that pays for itself over and 
over. It is an essential part of laboratory equipment. 
Its more than 600 pages are packed with statistics, 
formulas, and reference facts you constantly need. 
We want you to see the book because only in that 
way can you appreciate how much LIDDELL could 
help you. Fill in the coupon and mail it to us today. 
This will not obligate you to purchase, 


~---- | F cee rami malion Coupon 











r sean a, 
1 J 
1 v 
§ McGraw-Hill Book Company, Inc., 239 West 39th St., New York, ! 
1 You may send me on 10 days’ approval: ‘ 
8 Lidéell—Metallurgists’ and Chemists’ Handbook, $4.00 net. ‘ 
t I agree to pay for the book or return it postpaid within 10 ' 
, days of receipt. ' 
. ..Subseriber Chem. & Met. Eng.? .....Member A. I. M. E.? H 
1 DT ccs.6 Gees AUC ROG Lew sO 5665) 0OR 6065 46486 06h 006 606 Circe a 
' Pe -cidechenat tne. bOebn es ©6068 60 b0 66 6646.0 US eb owcdece =: 4§ 
CE Ds cs cwe er eee tes Sec OSSOKOSe OES cede oeencesEeeE + 
I a ' 
§ Books sent on approval to retail customers in U. S. and Canada & 
§ only. M.6-15-19 © 
+ ' 
& 
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Sample of Filter Cloth, 
Actual Size 
and (below) 

magnified 
view 












Superior 
in 
Strength 











Unexcelled 
in 
Uniformity 


—=— 


NEWARK WIRE CLOTH 


A highly efficient cloth for all screening purposes. Can be easily cleaned. Brass—Copper— 
Phosphor-Bronze—Monel Metal—Extra Fine Phosphor-Bronze wire cloth—all meshes, Plain 
and T willed weave. 

Samples on Request. Write for complete List of Products. 


NEWARK WIRE CLOTH COMPANY 


Wire Cloth in all Metals—Filter Cloth, etc. 
222-228 Verona Avenue, Newark, N. J. 





ALBANY WOOL FILTER CLOTH 


As a comparison, wool fibre averages 1 in. to 8 in. in length, Cotton 
fibre only 1.2 inches. The tensile strength of wool shows the extraor- 
dinarily large figure of 7 gross tons per square inch. 


Which do You think will last longer, be the better Filter Cloth— 
Cotton or Wool? 


ENDURING—LONGER LASTING THAN ANY OTHER 


ANY FELT @ ALBANY. N y. 


> 
> 





1 aa! Lah. 
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EVERYTHING BUIL1 MOAN Oe 
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PILAER 
PRESSES 


AXIMUM filtration efficiency 

for any requirement has been 
the Sperry objective in our fifty years 
of specialized experience. It is the 
foundation upon which every Sperry 
Filter Press is built. 


The Sperry Engineering Organization 
has kept pace with every improvement 
new conditions have made necessary. 
All the experimenting has been done, 
and all element of chance removed be- 
fore you begin to use it. 


Sperry Filter Presses are designed to 
give minimum resistance to the flow of 
mixture passing through the internal 
channels. Clogging through sedimen- 
tation is eliminated ; skin friction losses 
are unknown because of carefully fin- 
ished plate surfaces; outlets are suffi- 
ciently large to avoid back pressure 
and consequent leakage. 





Tell us what you filter—our engineers will 
recommend what best meets your par- 
ticular requirement. 


D. R. SPERRY & COMPANY 


Engineers and Manufacturers 
(Near Chicago) Batavia, Ill. 


New York Agent: 
H. E. Jacoby, 95 Liberty Street 


Pacific Coast Representative: 


B. M. Pilhashy, 1137 Hyde St., San Francisco, Calif. 
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Throw Out 
The Old 


Bring in the New 





Many an old slow speed, doubtful 
efficiency vacuum pump is now try- 
ing hard to pull the high vacuum 
needed. Sometimes it gets the vacu- 
um, but at a big waste of power; 
more often its best effort can’t carry 
the load. And look at the space it 
occupies. 

With modern high speed, high efficiency vacu- 
um pumps available it may be that you would 
save money by getting rid of the old and in- 
stalling a new pump and cutting down on your 
power expense. You'll also save floor space. 


Ingersoll-Rand 
Vacuum Pumps 


are of the type you need—modern, high speed, 
high efficiency machines with ability to main- 
tain high vacuum in continuous service and do 
it with a minimum of driving power and of 
attendance. They require less than half the 
floor space formerly occupied. 

If you are interested in vacuum 

pumping, ask for copies of the 
Bulletins and check the figures for 
yourself. 
Bulletin 3037 Bulletin 3038 
Class “ER” and “FR” Types XX. XB and XPV 


Capacities 282 to 2205 Capacities 1048 to 7000 
eu. ° . . 


INGERSOLL: RAND 
COMPANY 


‘ * GENERAL OFFICES, Ii BROADWAY, NEWYORK © ¢ 7 
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FILTROS 


This is the larger size acid-proof, uni- 
formly porous filter plate and diaphragm. 


These FILTROS plates are 16-in. square 
and 16-in. in diameter. 


General Filtration Co., Inc. 
Cutler Bldg., Rochester, N. Y. 








THE KAUFFMAN-LATTIMER CO. 


44-46 East Chestnut Street Columbus, Ohio 
Manufacturers and Dealers in 
All Kinds of Laboratory Apparatus and Supplies 
A few of our specialties: Royal Guernsey Porcelain, Pyrex Glase- 


ware, Kewaunee Laboratory Furniture, Baker's Analyzed Chem- 
icals, Whatman Filter Papers. 








MEAD MILLS 


The highest achievement in 
Grinding and Pulverizing Machinery 
High speed disc type, for reducing material by impact. 
Beaters give the greatest cutting power. Will grind 
precticalily any material to fineness desired. Several sizes. 


MEAD & COMPANY, Detroit, Mich. 
Paul O. Abbé, Eastern Representative, 30 Broad St.. New York 





















WOOD PLATE AND FRAME 


FILTER PRESSES 


We make all sizes from 18 inches to 40 inches square 


For acids and chemicals where liquids 
should not come in contact with metal 


—— 








DOMESTIC OFFICES FOREIGN OFFICES 
Ba, ate fe ia ac a WRITE FOR INFORMATION AND PRICES 
leo faawee baa Bis weno | fiat Ses Ue ame 
; Git, =A WILLIAM R. PERRIN & COMPANY 
APPLY TO NEAREST OFFICe 
Old Colony Building 1 CHICAGO, ILLINOIS 


38-VC 
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THE PORTLAND FILTER 





Some machines have one or two features to recommend 
them. But it is the all ’round combination of desirable 
features—found in no other type of filter or dewater- 
ing device—which makes the Portland so desirable. It 
is absolutely automatic, runs without any attendance 


has solved the filtration problem at many 
plants. It handles a wide variety of mate- 
rials on a large scale, continuously and 
automatically without attendance and at 
phenomenally low operating cost. If you 
have a filtration problem of any nature 
whatever it will pay you to investigate the 
Portland, as there are comparatively few 
conditions it cannot meet. 


No other filter 
can do as much— 


whatever. The operation is continuous, not intermit- 
tent. The dry discharge, to as low as 8 and 9%, cannot 
be surpassed, rarely equaled. It is easily set up. Re- 
pairs are infrequent and, when necessary, cheaply and 
easily made. Power consumption is low. 


Pamphlet 28-C describes it and is worth sending for. 


COLORADO IRON WORKS COMPANY, Denver, Colo. 


New York Office, 30 Church Street 








ae 














TULL 





COOROUEDEEOUEUDEDUUDEDEGEENEEEC URGE EU OECE REGIONE 


A Good Mixer 











A machine that will force the materials at the 
bottom of the container to the top A design 


that may be] adapted to any requirement. 


Stevens-Aylsworth Co. 


253 Broadway, New York, N. Y. 
Traders Bank Building, Toronto, Canada 





THIS 


AINSWORTH 


TYPE Q 


Analytical Balance 





With Improved Multiple Rider Carrier 


is used in the foremost laboratories where 
accuracy combined with speed are the prime 
requisites. 


Send for Catalog A-4 


Covering our complete line of Assay and 
Analytical Balances and Weights. 


Wm. Ainsworth & Sons, PENY* 
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We have built 
Chemical Apparatus 
Since 1840 


Naturally we have 


Vacuum Stills accumulated a_ large 


Steam Jacketed 
Kettles 


Evaporating Dishes 


Storage Cans from stock, you save 
Tanks 


variety of patterns. If 


your needs can be met 


Nitrating Stills money. If not, we will 


~wenegins build your apparatus 
Retorts ‘ : : 
Annular Kettles to order, putting into 
Sterilizers 


its production the ex- 


perience of /) years. 


The Stuart & Peterson Co. 
Burlington, N. J. 
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Piping 
ystems 


We design, manufacture 
and 


Piping Systems for all 


install complete 


purposes. 


Piping Systems for 
Chemical Plants and 


Power Plants, a specialty. 


The M. W. Kellogg Company 
140 Cedar Street, New York 











Hambur¢ Riveted Steel Tanks 


For Air, Oil, Storage and Pressure 
3-16 in. to } in. metal 


HAMBURG BOILER WORKS 








Hamburg Berks Co., Pa. 
oo ed o 
Oerecee 
Let Sirocco neeri service solve your ventilating, heating 
and cooling lem. for catalog. 
American Blower Company 
Detroit, Mich. 








Replace Old Expensive Crockery with 


“JASCO WARE”? ° Siambess 


Seamless steel pots, pans, retorts, mixers, domes and shapes of all sorts, 
are available to the Chemical Industries and we invite correspondence in 
order that we may extend to you savings and economies by the use of 
seamless steel to replace pottery, glassware and welded or seamed tinware 


shapes 
JANNEY STEINMETZ & COMPANY 
Main Office—Philadelphia, Pa. 
New York Office—Hudson Terminal Bldg. 
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ACID CHAMBER SPRAY NOZZLES 


Our nozzles increase production, control temperature and regulate 
operation. Made in Stoneware, Glass, Witclay, Platinum. 


We also supply for general purposes Atomizing Nozzles, made of Brass, 


Iron, Hard Rubber and Steel. 


We are the largest and most widely 
known manufacturers. 


Other Chemical Apparatus 


Blowers Heaters 

Ventilators Strainers 

Exhausters Lead Syphons 

Rotary Lead Fans Porceiain Syphons 
Sulphur Furnaces Lead Lined Valves 
Obnoxious Vapor Condensers futomatic Acid Eggs 


We invite you to make full 
use of our 
Chemical Department 


Schutte & Koerting Co. 
1154 Thompson St., Phila., Pa. 











_ADOPT THE Dopp, 


SPUUUAUUNUUOUNAUUEAOUNEAUUREAOUEEOOUUENOUNEUT EEUU ENA UUEEEUONEA AEA UNeN A neAUeAANENANN ANNA GnNOU NN AOA ENA 
YOU’LL NEVER USE ANY OTHER 


It’s a fact, we’ve never heard of a Dopp Kettle being 
replaced by another make. 
Dopp Kettles are sold under an everlasting guarantee. 
They are smooth and seamless—Kettle, jacket, staybolts 
ALL CAST IN ONE PIECE. Thin strong shells 
which heat quickly and are tested to 150 lbs. hydrostratic 
pressure. Higher when desired. Now, about that No. 
16 Catalog. We'll gladly send it to you for the asking. 


Sowers Manufacturing Co. 
1302 Niagara St., Buffalo, N. Y. 39 Cortlandt St., New York City 


STULL AELLUECEUAEUUAEUAOUUOEOUETO AOU AEGOEETOEETO OETA 
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LARGE 
HARD 


LEAD 
CASTINGS 


up to 10 tons 
in weight 








For Evaporators and other Acid- 
Resisting Apparatus. 


Made in America, by Americans, 
for Americans. 


You get them when you want 
them as you want them. 





Auto;Claves Especially 


Warren Foundry & Machine ‘Co. Craig Foundry Co. 
Sales rey N.Y. 42-46 Sanford St., Brooklyn, N. Y. 








201 Devonshire St., Boston, Mass. 








PHOENIX IRON WORKS CO. 


MEADVILLE, PA. 


FILTER PRESSES—TANKS 


Riveted and Welded Plate Work 





lron Castings—Special Machinery 


Sales Offices; 
Philadelphia Pittsburgh New York San Francisco 








Large Chemical Equipment 


of Copper 
Auteclaves Extracters 
Evaporaters Stills, Etc. 


GEORGE F. OTT CO. 


Ceppersmiths, Tankmakers, Machinists 
Office: 213 Buttonwood St., Phila., Pa. 
Est. 1870 in Phila. 
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Can Receive Entire 
Discharge from a 
1600-gal. Reducer 


This allows of the reduction of a 
second batch during the distillation 
of the first. Thus distinct econo- 
mies are effected in the distillation 
of aniline (and special processes). 
The heavy construction of this cast- 
iron steel-jacket, oil-fired Stevens 
Still allows the distillation to pro- 
ceed to complete dryness. 


STEVENS BROS. 


Engineers—Contractors 
Builders of Special and Standard 
Chemical Equipment 


149 Broadway, New York 








_/AOUTATOR DRIVING YOHES ror ranxs 
AND ALL KINDS OF OPEN OR CLOSED le 
CONTAINERS FOR LIQUIDS 

Two-Beartnc Yoxe 


OR SEMI-LIQUIDS ic a 
: Aish for Dimension Sheet 


and how fo mount these driving yokes on your fark 
Sti/l, kettle, dlissolrer, suiphonefer or ether cortamer 


Four-Baarmm Youre Fipana H Nicxie. Sacinaw WS. Micu. 








Ge GANT Gao: 


Green Sealflex Arch 
essure Water Backs 


em Jet Ash Cenveyors 
Materials Transfer and Storage Hopper 


Green Encineerinc Co., East Chicago, lnd 


























pseee 














perene 


Centrifugal Linings and 
Filter Press Plates 


Steel, Copper, Brass, Aluminum, Zinc, 
Tin and other metals or m 
perforated as required. 


Perforated Metals of Every Description 
Our catalog sent you on request 


Chas. Mundt & Sons 


494 Johnson Ave. Jersey City, N. J. 














SPECIAL HEAT EXCHANGE APPARATUS 


Coil and straight tube condensers, volatile vapors, recovery appa- 
ratus, heating and cooling coils of brass, copper, steel, iron or special 
alloy tubing. Steam actuated water heaters, feed water heaters, coil 
pattern distillers. High pressure piping, bends and welded work. 


THE WHITLOCK COIL PIPE COMPANY, Hartford, Conn. 


149 Broadway, New York 
50 High St., Boston 


Commercial Trust Bldg., Philadelphia 


Ellicott Square Bldg., Buffalo 
343 So. Dearborn St., Chicago 











OOODEEAUEOURAARAODOODAORERROORORSOOOEOOOTO® 
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BUILD FOR THE FUTURE! W/E ZTEEL. 


ELEVATED TEL TANK( 


b RAILROAD, MUNICIPAL 
and 
FIRE-PROTECTION /ERVICE 


Chicago, IIL, 2123 Old Colony Bidg. 
New York, Y., 3118 Hudson Term Sidg. 
Dallas. Tex., 1605 Praetorian Bldg 
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'CLAVES 











TTT CCC 
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AMERICAN 
MODEL 


BRINELL 


HARDNESS 
TESTING 
MACHINE 


American Shells were tested 
with this Brinell Machine 


STANDARD 


of all Machines 
For 


Hardness Tests 


of Metals 








Designed and Manufactured By 
Scientific Materials 
Company 
Pittsburgh, Pa. 





Booklet on Standard 
Method for Hardness 
Tests of Metals free on 
request. 





Copper 
Apparatus 










Vacuum Pans 
Japanning Ovens 
Condensers 

Stills 

Coils 

Tanks 


Our machine as well as coppersmith work is done by 
ourselves under centralized control. This concentrates 
responsibility and facilitates quick service. 


Let us estimate on your needs. 


Detroit Heating & Lighting Co. 


(Established 1868) 
Detroit, Mich. 
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A 
Text- 
Book 

on 
= Sulphur 
\; Burning 


It shows 
increase production 
and cut costs. Con- 
tains valuable data 
on sulphur burning 
that everv user of SO, 
should have. Gives 
full information about 
the “eventual” equip- 









ell ilk 


how to 


nent 


Vesuvius Sulphur Burner 


interested in the economical production of 
sulphur dioxide should read this book. Send for it and 
learn how to make the most of your opportunities during 
this prosperous period 


Valley Iron Works Co. 


Appleton, Wis. 


Everyone 


AUNUEGEUEOOEAEEUEEOGUUCEOEEGEEOEADEELEDOLEOEOEU DOGO DEDEOETORDEOROREDEGEOEODEOEDED EO EU OE RGOES OREbE LAOS 
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LaFrance 


SAFETY DEVICES 


Our new catalog describing and illus- 
trating our various safety devices will 
be mailed upon receipt of request. 


DUUADORERAOEOROEDODAODOOA EET EEOEOEES 








First Aid Equipment 

Fireproofed Clothing 

Playground Equip- 
ment 

Bulletin Boards 

Safety Ladders 

Rubber Gloves 

Steel Lockers 

Watchmen’s Clocks 

Safety Portable 
Lights 


Steel Signs 
Respirators 
Respirator Masks 
Pure Air Supply 
Apparatus 
Emergency Helmets 
Gas Filter Masks 
Oxygen Devices 
Mechanics’ Gloves 
Safety Cans 
Fire Equipment 
Protective Goggles 


tennunennns 


Write our nearest branch for your copy 


ADMERICANJAFRANCE FIREENGIVE (OMPANY,INC. 
Elmira, N. Y. 


Atlanta Dallas 
Denver 
Los Angeles 


Minneapolis 
San Francisco 
New Yo 


Philadelphia 
Pittsbyrgh 

Portland, Ore 
Factory 


Canadian Toronto. Ont 








~POUUODORUEEEUDETEET TEAL 


Mt] 
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ae Mets | Paper Mak- 


ing Machinery for reducing 
fibrous materials for use in 
laboratories of 
Paper Manufacturers 
Color Manufacturers 
Chemists 
Used by the leading Universities of the 
United States and Canada, Government Ex- 


perimental Stations, Paper Mills, Paint Mills 

and Chemists. 

The Noble & Wood Machine Co. 
Hoosick Falls, N. Y. 








COUDELEEEERERE DGGE ECEO CREE EE AEE EE abaES 


ent 


(OUGEEEEE nn 


LECLERC CELLU LULLCLLLL 








ILSO 


y 


785:-E-142: Street 


PYRONETERS 


|Gavebter-habate: 
«> 


\ ca lam (0) @< 


UR ud da ctl 











RECOR DS 





There are few manufacturing 
©) processes today in which an 
5) = intelligent study of tempera- 
ture records is not essential to 
secure the Arghest efictencies 
and the greatest economies. 
The many and varying types 
of installations in which 


Columbia 
Recording Thermometers 
are used necessitates a most rugged, 


durable construction as well as the 
highest accuracy in performance. 










Your ability to use Columbia in- 
struments in any and all parts of your 
plant, under the most favorable cir- 
cumstances or under conditions of ex- 
posure, makes possible the obtaining 
of the maximum economies and high- 
est efficiencies in each particular proc- 
ess, and in plant operation as a whole. 


Write for Catalog E.M. 300 


The 
Schaeffer & Budenberg 
Mfg. Co. 


= BROOKLYN NEW YORK 
A Sieaburch Priladciphia 


Los Angeles San Francisco 


tae 
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i ates 





CHEMICAL AND METALLURGICAL ENGINEERING 


June 15, 1919 








ARE YOU IN THIS LIST? 


Every power plant, burning fuel, 


Every manufacturer of chemicals, 
Every gas manufacturer, 


avery —s, rn 
very iron and steel plant, 
Every engineering university, Every industrial laboratory, 
Every metallurgical plant, Every sulphite mill, and many 
Every cement plant, others, 


Can Profitably Use a Williams’ Improved Gas Apparatus 


~ (WGA & 





MODEL A 
For complete analysis of combustible gases. Especially adapted 
for determination of corrosive gases, ciicrine, hydrochloric acid, 
sulphur oxides, ¢’c. 


Write for “Modern Methods and Apparatus for wy 
Gas Analysis.” New editon just coming off the 
press. Contains tables and much useful information 


UJ 


Williams Apparatus Co. 


Park Place, Watertown, N. Y. 
105 



































A PERPETUAL INVENTORY 
of your stocks of acids, oils, liquid fuel, liquid 
raw materials or goods in process, is furnished 
by this system. 


Operates at atmosphere, pressure or 
vacuum. Accuracy guarant 


THE PNEUMERCATOR COMPANY, Inc. 
15 ParkRow, New York City 











wing Pyrometers 


High Resistance Indicating and Multiple Record Types 
for all industrial purposes. 


Tell us your conditions and ‘we will explain the econo- 
mies or improvements that pyrometers will effect. . 
TTHWING INSTRUMENT CO. 


3340 LancasterAve. 35 #£Philadelphia, Pa. 














MON O 


Whether CO,, CO, SO,, O; or H, continuous 
analyses are required, MONO will do it for you 
automatically, faithfully and reliably 
F. D. HARGER CO., 325-7 Ellicott Sq., BUFFALO, N. Y. 
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Rust Coated Pipes 


are 
DangerousandExpensive —_ 


= jp 
2~* a: 
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MEMEMBER 1TS WATERPROOF 


e 7 
REG, US. PAT. OFF. 


will stop 
that rust! 


Will keep interior piping in perfect 
preservation indefinitely. 


R. Il. W. Pipe Enamels are the scien- 
tifically created foes of condensation, 
acid and alkali fumes. ‘Their use is 
an investment, not an expense! They 
pay dividends for years! 


R. I. W. Pipe Enamels come in white, 
black, yellow, green—any color you 
want, so the various pipe lines may 
readily be distinguished in all parts of 
the plant. 


R. I. W. Acid-Proof Paints are ideal 
for use on pipes, benches, machines, in 
laboratories, storage battery rooms, 
plating works, chemical works, mines, 
paper mills. 

R. 1. W. Protective Products preserve 
metal and wood. 


Write De pt i tor Descriptive Literature 


TOCH BROTHERS 


Technical and Scientific 
Paint Makers Since 1848. 


320 Fifth Avenue, New York 


Works: New York London, England Toronto, Canada 


mY WOW Ts 
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READ 
New Folder 


OS 


“ 


The Pfaudler 
Utility Pot 


Capacity 26 Gallons 


(for Acids and Alkalies) 


fulfills the requirements of 
a real General Utility Ap- 
paratus for Small Scale 
Manufacture and Labor- 
atory Use. It is 
adaptable for a 
wide range of 
° oO t 
operations and ro 
includes the fol- ecole 
lowing features 
ead i. 
‘| which are de- 
si scribed in detail 
Pfaudler . . 
Ginss Coated in the folder 
Agitator : 
pictured above: 
Adequate Temperature 
Control, Glass Lined Con- > 
denser, Adequate Tilting 2 
and € arrying Mechanism. _— 
Glass Enameled Agitator, Glass Enameled 


Condenser 
etc. 


Write for your copy of 
“What the Chief Chemist Said” and 
Bulletin to the Chemical Industries C-5. 


THE PFAUDLER CO. 


Rochester, New York 


i me in 
sovecveuuoveevvoseevavenvvvaneeveunoeveenonevvueoeeeuneneevaoeeneenoneenevuonevunenevoneeeevsnovenceuovenvueeevsuveneens4ieeeen0uerev4isnes44OUeee44UeeeQQOOeRN400UUN0400000000000000000000000004000004000000000000000000000000000000000009 00080000000 00EREEHOEEEOOUEEE OO UOROOOEEENOAOREOOUUEEREAT ERE 
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WOODEN TANKS 


EVERY PURPOSE 


Any Shape 

Any Size 

Lead Lined 
or Plain 


(Ty® make your tank problem our problem 
and build WOODEN TANKS to meet 


your requirements. 








A trial is our most convincing argument. 


€ WIN wip Th 


ocho = 


THEH AUSER:STANDERTANK 


CINCINNATI,OHIO. 














00D TANKs 


Our 65 years’ service to the 
Chemical and Metallurgical in- 
dustries might lead you to sus- 
pect that our tanks were well 
built. 

Why not prove it to yourself 


Ww 














by trying out an Atlantic Tank? 
Atlantic Tanks Last Longest 


ATLANTIC TANK & BARREL CORP. 
15th and Jefferson Sts., Hoboken, N. J. 











LL = 


If you need tanks,for vats, 
sulphur towers, genera- 


tors, acid tanks or the like, 
you cannot do better than 
to write us for quotations on 
our products. 

15 S. Water Street 


Ue 











+ Lining Isn’t Necessary 


= Here's a tank which doesn't need lining—for 50 years our tanks have served 
without this 





ni Corcoran 


Tanks 


are built on 
the “lock to- 

ether” prin- 
ciple- they are fastened firmly and guaranteed to be Water- Fight withou 
int, putty or a You will save by learning more about these 
anks. Send for our complete catalogue to-day. 


A. J. CORCORAN, Inc., 755 Jersey Ave., Jersey City, N.J. 











addedexpense = 
which very = 
often exceeds = 
the cost of a = 
tank itself. = 
Why Double = 


yourexpense? = 











The best are the cheapest 
—in the long run. Others 
can undersell us, on price, 
but if you want lasting, 
honestly made 


WOOD TANKS 


Send your specifications to 


EAGLE TANK CO. 


2442 N. Crawford Ave., Chicago 


78 Eagle Tanks furnished Armour Glue Works 








weet ee 





June 15, 1919 CHEMICAL AND METALLURGICAL ENGINEERING 


For Good Serviceable Tanks 
Good Wood—Good Workmanship 


Probably no manufacturer in the country realizes the 
absolute need for good workmanship, good wood, and 
long life, and quality in their tanks as keenly as the 
National. 

That is why we use only Douglas fir or California red- 
wood in their construction, and take infinite pains that the 
best steel hoops securely bind the staves into permanent 
shape. 

All joints are fitted together accurately and perfectly. 





3 R re 
“National” Settling or Agitating Tank 
thi 


’ 
While we carry many kinds and sizes in stock ready for immediate ship- | Hi 
ment either by water or rail, we will make tanks of any size or shape, for Hh Mi 
your order, trom the smallest size to the largest capacity. 
Whether you want tanks for oil, water, chemicals, standard cyanide plants, 


etc., we can supply them. 


Write for information. 
Tell us your needs and get our prices. 


National Tank & Pipe Company 


275 Oak Street, Portland, Oregon Standard Water Storage Tank 














BALL THRUST 
AGITATOR DRIVE 


Gear Reduction Four to One 








Three Sizes 
Immediate Shipment 
From Stock 





A Self-Contained Device Designed Primarily To Meet Requirements 
of the Chemical Industry | 


























DIMENSIONS 
Size Pinion Gear Gear Pinion T and L Length 
Shaft Shaft P. Diam. — P. Diam. on Pulleys Over All 
No. 0 x 1%," 8” 13” 2” 13” 8” x 34” 1’ 11” 
No. 1 1%" 1,"’ 13.37” i. 3.34” 2" 12” x4" ion 
No. 2 1%" 2s” 23.87” - 5.97” 7 18” x 5” 2? 


























NEW ENGLAND TANK AND TOWER CO. 


EVERETT, MASSACHUSETTS 
(BOSTON POSTAL DISTRICT) 
Manufacturers of Wood Tanksand Related Appliances forthe hemical industries 














| 
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Back of Every Stearns’ Wood Tank 


Add to experience 
tanks that do w 
textile, paper 
We specialize on cypre 
and yellow pine, spruc 


hat they are designed to 


the wood « ~~ 
and other w« 


80 Taylor St. 





skilled workmen and ample facilities. Result: 
do, in the chemical, 
Prcgrees sso g = and allied industries 


but furnish eastern 
Write for catalog. 


The A. T. ene fered Co. 
Established 70 Years 
, Neponset, Boston, Mass. 































Five Stearns Cypress tanks at a large electric smelting plant. 


“OVERHUNG” AGITATOR 
for WOOD or IRON TANKS 


No step-bearing required in bottom of tank. No metal parts 
come in contact with solution. All! parts interchaugeable. 


Send sketches of your requirements 


GENERAL MACHINE CO.., 397 Market St., Newark, N. J. 











wooD 


WENDNAGEL TAN KS Are Tight 


See Page 682 Chemical Engineering Catalog. 


WENDNAGEL CO., 602 W. 22nd St., CHICAGO, ILL. 








Kalamazoo Tank and Silo Co. 
Kalamazoo, Mich. 


Wood Tanks - Any Size or Shape 
We carry at all times a large supply of tank stock enabling us to make 
Prompt Shipment 
Send us your Specifications 








TANKS 


of CYPRESS — REDWOOD —FIR 
Try Redwood for Acid and Alkaline Solutions 
Prompt deliveries of any size or shape. 
Send us your Specifications. 


ACME TANK COMPANY, 41 Cortlandt St., N. Y. C. 





























nAZ YS 


For 25 years we have been building quality wood tanks. 


ALL SIZES AND ALL PURPOSES 
JOHNSON & CARLSON 


848 TO 864 EASTMAN ST., 


CHICAGO 





POROUS CLAY PRODUCTS 
CUPS, JARS, PLATES, 
TUBES, BOXES, ETC. 


See our advertisement in the March Ist issue. 


John Maddock & Sons, Trenton, N. J. 











of any description 


Stonewar @ for all purposes 


Chas.Graham Chemical Pottery Works 
986 Metropolitan Ave. Brooklyn, N. Y. 





























HIGH-GRADE 


WOOD TANKS 


that have made good for 52 years. 
Many successfully installed in chemi- 
cal and allied industries. Our facili- 
Our plant modern. 


ties up-to-date. 
Send your specifications. 


DUNCK TANK WORKS 
Milwaukee, Wis. 


878 to 882—30th St., 








CHEMICAL STONEWARE 


that is ACID PROOF thru and thru—try 
*““VITRIC’’—the best, made only by 


THE ACID PROOF CLAY PRODUCTS CO. 
AKRON, OHIO 


























PYROLECTRIC INSTRUMENT CO. 
636-640 East State Street, Trenton, N. J. 

E. F. Northrup, President and Technical Adviser 
PYROMETRIC AND ELECTRICAL 
PRECISION INSTRUMENTS 
NORTHRUP-AJAX HIGH FREQUENCY 
INDUCTION FURNACE 
Write for literature 
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Elyria Salesmen 
Are Salesmen 





HEN an Elyria salesman comes to see 

you he doesn’t come with just a “‘cata- 
log and a smile.” He doesn’t try to hypno- 
tize you into buying Elyria Glass-Enameled 
Equipment by talking about some superficial 
selling point. 


Instead, he will prove to you that Elyria 
Equipment will do certain fixed, definite things 
you want done in your plant—and if Elyria 
Equipment won't do these things, and do them 
better and more economically than they are 
now being done, our salesman will be the first 
person to tell you. 


The Elyria line of Glass-Enameled Equip- 
ment includes Stills, Evaporating Dishes, 
Cascade Dishes, Vacuum Pans, Autoclaves, 
Tilting Kettles, Boiling Kettles (open or 
closed, jacketed or plain), Condensers, and 
Agitating and Mixing Apparatus. 


Write us for interesting and 
instructive literature con- 
cerning Chemical Apparatus. 


Fe A 


aul MEN 


The Elyria Enameled Products Co. 
Elyria, Ohio 
New York: Architects Bidg. Ch o: Conway Bid 


Pittsburgh: Oliver Bidg. San Francisco: te California St. 
Los Angeles: San Fernando Bidg. 
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Manufacturers of 


Chamber Acid 
Oil of Vitriol 
Nitric Acid 
Fine Chemicals 
Zinc Chloride 
Nitro Compounds 
Hydriodic Acid 
Thorium Nitrate 
Hydrochloric Acid 
Pure Tungsten and Molybdenum 
Radium Compounds 
Hydrobromic Acid 
Refined Petroleum Products 
Precious Metal Salts 
Pure Phosphoric Acid 
Chlorosulphonic Acid 
C. P. Reagents 
Our booklet “‘Vitreosil Apparatus for the 


Chemical Industries’’ illustrated above, 
was prepared especiaily for you. 


In writing for copy please mention your 
problem. 





Vitreosil (fused pure silica) 
is protected by the following 
patents covering both product 
and process:~ 
812.399 Feb. 13,1906 
822,424 June 5,1906 
ReI. 13,504 Jan. 7, 1913 
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Model 310 
Single-phase 
and 

Watt- 
cfoqmeter. 

; Shy 


ELECTRICAL INDICATING INSTRUMENTS 


nents designed for the 
*ortable Instruments 


he fleld that 


Ww ESTON ELECTRICAL INSTRUMENT CO. 
77 Westou Ave., Newark, N, d. 
Branch Offices the Larger Cities 





Portable A.C. 
c 








Durand-Koering Glass Co., Inc. 
Vineland, N. J. 


Manufacturers of 


Surgical Glassware 

Urinary Test Apparatus 
Chemical Test Apparatus 
Glass Containers for liquids, 


pills, tablets, powders—any 
kind to order. 


Glass Tubing Glass Rods 


of every description 


Glass Specialties for 
fairs and carnivals 








Glass blowing of every description 





Let us figure on your wants 








Fully satisfies the demand for 
American made Chemical 
Glassware which will equal 
that formerly imported from 


Europe. 
Beakers and 


Caloris Flasks 


Volumetric Flasks and Pipettes 


BLOWING GRINDING 
ENGRAVING 
EXPERIMENTAL WORK 


Glass Tubing and connecting tubes for nitric 
acid plants. We specialize in high-class glass 
work, and carry a well assorted stock of Lab- 
oratory Glassware and Supplies. 


The International Glass 
Company 


Caloris Dept. Millville, N. J. 














Chemical Glassware 
answers every laboratory need in 


1. Resistance to reagents 


2. Endurance of temperature changes 


3. Strength 


Moreover, it is well and neatly made, 
and Sells at a moderate Price. 


“You Cannot Save Money By Buying 
Cheaper Ware, And You Do Not Need 
to Pay More.” 


Ask us for sample Beakers, and be con- 
vinced. 


Sold by Laboratory Supply Houses. 


H. C. Fry Glass Company 
Rochester, Pa. 














vl 
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Are you looking for a High-Vacuum-Pump ? 
Beach-Russ Vacuum Pumps and Positive Pressure Blowers 


















: PATENTED 
| 
: Noiseless as a Motor Simple as a Wheel 
Absence of complicated parts makes them reliable, economical and long-lived. 

Blowers give non-pulsating supply ef air with regulation range between 

1 and 12 lbs. 
i Compound High-Vacuum Pumps guaranteed to exhaust within *-in. of the 
; barometer 

Acid Pumps, Filter Presses, Crushing Machinery. 
Wares 




















oe ee > 


~ BEACH-RUSS CO., 218 Broadway, N. Y. 


Patented Compound High Duty Vacuum Pump 



































Twenty Chemical Storage Tanks Furnished byJCoatesville Boiler Works 


Steel “tree” Tanks. 
For CHEMICALS, FUEL OIL, ETC. | 


Our Standard Tanks in Stock. Tanks built per specification can be shipped promptly. 


COATESVILLE BOILER WORKS 


MANUFACTURERS 
New York, 30 Church Street COATESVILLE, PA. Philadelphia, Morr s Building 
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New Sulphocyanates 


of our own manufacture, involving a process which enables us to 
offer Ammonium, Sodium and Potassium Sulphocyanates in pure, 
dry, colorless crystals of superior physical condition. We are now 
prepared to accept orders for delivery after July 15th. 

We are also headquarters for Anhydrous Calcium Chloride, gran- 
ular—a superior product for drying gases; also for a special Soda 
Lime, which absorbs 100°, more CO. than the ordinary soda lime. 

Let us submit samples and quote prices on any of these chemicals— 
and do not forget that we are prepared at all times to take care of 
any of your laboratory requirements, promptly and efficiently. Write 
for our unusually complete catalog of Laboratory Glassware, if you 
haven't already received a copy. 


Che Will Corporation 
Glassware— Chemicals— Laboratory Apparatus 
ROCHESTER, N. Y. 

















s PYROMETER 
U S A LI f E, i PROTECTION TUBES 


A neutral refractory porcelain. Superior to all others. Possess remarkable mechanical strength. 
Will neither bend nor corrode. Are positively impermeable to gases at highest temperatures. 


Manufactured by 


THE STUPAKOFF LABORATORIES 


Pyrometers—Usalite Porcelains—Nernst Lamps—Electrical Instruments 
6625 to 6639 HAMILTON AVENUE, PITTSBURGH, PENNA. 




















~) 
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Vicreosil Ca scade Concentrators 


ULPHURIC acid is but one of many product of great purity, with the minimum 
chemicals for the concentration of depreciation of plant. 


which vitreosil units are Ferric chloride solution, 
ee had wy Fmd which presents peculiar difh- 
ts covering both product | culties, is being handled suc- 





admirably adapted. 
Phosphoric acid, exception- 











ally severe in its corrosive ee 13.1906 cessfully in vitreosil concen- 
action on stoneware, porce- ee! od ery trating apparatus. Zinc, ba- 
lain and glass, is efhciently rium, and ammonium chlorides 
concentrated in vitreosil, ensuring a should be susceptible of similar treatment. 





| THE THERMAL SYNDICATE. tm 
| CHEMISTS’ BLDG (=) 50 E.41* STREET 
NEW YORK CITY 





























Guernseyware 


] 
Crucibles 


We make all styles and sizes of Crucibles, with 
and without covers, Gooch Crucibles, with per- 


cover and delivery tube, Caldwell Crucibles, etc., 
all positively guaranteed to be equal to any 
chemical Porcelain made. 


Send for catalogue of our line of Laboratory Por- 
celain; and remember any items that do not give 
good service will be replaced without charge. 


| 
forated bottom, Rose Crucibles with perforated 


The Guernsey Earthenware Co. 
Cambridge, Ohio 
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MERCK’S 
BLUE LABEL 
REAGENTS 


Manufactured to conform to 
fixed standards and tested 
by fixed methods of testing. 


The analysis is on the label. 
Ask your dealer for 
Merck’s Blue Label Reagents 











“CENCO” 
DODGE 
RHEOSTATS 


DODGE Design Rheostats offer the advantage of being 


readily comnectable either in shunt or series across 
the ‘ine by simply closing a «nife switch Further 
advantages are a maximum possible current range for 
a given voltage a:w: size of tube: clearly stamped 
rating on slider; and substantial asbestos slate base 
mounting 

Write for Bulletin and Prices 


CENTRAL SCIENTIFIC COMPANY 
*60 E. Ohio Street. Chicago, Il. 





| For Hardness Testing “ see Os 







Standard Sicatndin 


Universally adopted; direct reading ; 
inexpensive, and the only instru- 
ment that agrees with others of its 
kind in all parts of the World, 
thus solving problems of ordering 
materials to specifications. 

BOOKLET FREE 


Heat Indication , 


by optical means is fast 
being recognized as the 
correct thing. The PY- 
ROSCOPE has solved the 
problem. Perfect constancy, 


(Set) 





wary werwrweece { 


THE 
PYROSCOPE 


inexpensive, no electricity 3 

used Built to stand rough = 

Agents fn all usage and upen common- — 
Countries *¢™s¢ lines. Used by the 
ceegs Gevernment and best ms. 


SHORE INSTRUMENT & MFG. CO. vue scLeRoOscoPE 
555-7 W. 22nd St., New York 





tits ein 





HYDROMETERS 
HIGH GRADE 











“Service ae Cj Competition” 


r 
GLASS BLOWING AND GRINDING DEPTS. 
Are 


100% EFFICIENT 


LABORATORY APPARATUS CO., Inc 


Supplies and Chemicals 
800-802 Penn Ave 





Pittsburgh, Pa. 





For all purposes to which hydrometers 
are applicable. Made with individually 
calibrated hand-written scales. 


Precision Thermometer & Instrument Co. 
1434 Brandywine Street, Philadelphia 





DAIGGER Ca 


- “napoRAToORY SUPPUES 


19 CHEMICALS Chicago, 











BIG FOUR 


ACCURACY 
WORKMANSHIP 





ANNOUNCING 
THE NEW LOCATION OF OUR GENERAL OFFICES 


AT 
213-215 North Desplaines Street 


MAY 1, 1919 
WILKENS-ANDERSON COSSPANY 
Sctentific and : Supplies and Chemicals 








CONSISTENT PRICES 





and SERVICE 


Union Thermometer Co. 
Inc. 
H. R. Franklin, Pres. & Gen. Mor. 


1301-19 Boston Road, New York 














LABORATORY APPARATUS 
and CHEMICALS 


Prompt Deliveries 


Ww. M. ANUFACTURING COMPANY 
jcago, Til. 


WELCH MANUF. 
1516 Orleana St.. Chica 
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The World’s 














UU 


Write today for complete information to The Brown Instrument Co., Philadelphia, or one of their 
district offices in New York, Pittsburgh, Detroit, Chicago or St. Louis. 


rs 














The Employment . 


Tycos ndicating, Recording and Controlling 
Instruments in an industrial plant, in itself 
indicates an intelligent study of process 
records, which presages the control of «on?i- 
tions—resulting in products of ever-in’ reas- 


‘ng worth and refinement. 
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PRODUCTS 


MULTIPLE UNIT FURNACES 

ELECTRIC ORGANIC COMBUSTIONS 
CRUCIBLE FURNACES 

MUFFLE FURNACES 

COMBUSTION TUBE FURNACES 
MULTIPLE UNIT ELECTRIC HOT PLATES 
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MULTIPLE UNIT HEATING 
FURNACES ana APPLIANCES 


offer many advantages, which accounts for their 
satisfaction-giving service as indicated by the enor- 
mous growth in sales. 

Under the Multiple Unit Systems the different ele- 
ments of the furnace can be manipulated independ- 
ently, hence greater flexibility, ease in handling and 
marked economy. A burned out unit can be replaced 
quickly without disturbing other units. 


Catalog on request. 


Multiple Unit Furnaces carried in stock by 


GENERAL SCIENTIFIC CO., Chica 

DENVER FIRE CLAY CO., Denver, Colo. 

LYMANS, LTD., Montreal 

E. H. SARGENT & CO., Chicago 

EIMER & AMEND, New York, Pittsburgh 

BRAUN-KNECHT-HEIMANN CO., San 
Francisco 

BRAUN CORPORATION, Los Angeles 

THE MINE & SMELTER SUPPLY CO., Denver 
El Paso, Salt Lake City 

CANADIAN LABORATORY SUPPLIES, LTD.., 
Toronto, Ont 


ARTHUR H. THOMAS CO., Philadelphia 


ELECTRIC HEATING APPARATUS CO. 
MULTIPLE UNIT FURNACES & HEATING APPLIANCES 
General Office and Works: 

123-125 Sussex Avenue, Newark, N. J. 
Branch Office, 25 Church St. 











You Need Service 
We Need Business 
Let’s Get Together 
Miscellaneous Steel Plate Work 


SHARPSVILLE BOILER WORKS CO. 
SHARPSVILLE, PA. 





Frercner Works 


The Fletcher Works laboratory cen all the 
varied requirements of the laboratory chemist. Simple, 


Frercuner WorKns 


formerly Schaum & Uhlinger, 
Glenwood Ave. and Second St., Philadelphia, U. S. A. 


FOXBORO 


ease aan 
INSTRUMENTS for 
INDUSTRIAL PLANTS 











Indicating Pyrometer for Any 


Heat Treatment of Any Metal York. Chicago, Pit - 


New 
St. Louis Birmingham, San Francisco 

















Prices—$12.00 to $26.00 








GAS versus ELECTRICITY 


HERE time is an element to be considered in the 

laboratory, the rapid operaticn of a combustion 
furnace is most essential. With the No. 17 furnace 
shown in this apparatus as used by the American Rolling 
Mill Co. in the determination cf oxygen in Armco American 
Ingot Iron, mere rapid determination can be made because 
the desired temperature can be attained in a few minutes 
through forced air blast, and the combustion tube can be 
as rapidly cooled by turning off the flame and letting the 
air blast run until the tube is cool enough to handle. 
Write for our catalog “B” showing our complete line of 
Chemical Laboratory Apparatus, with which we send book- 


let on “Direct Determination of Carbon in Steel” when 
requested. 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U. S. A. 
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Do You Cook? 
If there is a point 
the nanufacture 
of — scotia’ where & es 
14 Regulator will in- 
terest you Its use 
purposes the labor 
ordinarily employed 


there is cooking to 
be done, then our No. LABORATORY 
makes the cooking 

process automatic, SERVICE « 

and releases for other L a 
in watching the retort 

temperatures. 








Powers Regula- 
tors Will Improve 
Many Industrial 
Processes. 





Our line of Auto 

matic Thermostatic 

Regulators comprises 

many designs, for 

many purposes, and 

— there is probably one 

that will solve your 

No. 14 Regulator on Retort ~~ control 
probiem 

We have made a study of heat regu‘ation for over thirty 


years, and have devoted all our time, thought, and energy to 
this one subject 























Mechanical control of temperature is a proven success It 
saves time, labor, material, and coal 














Put your problem up to us. 


THE POWERS REGULATOR CO. 


Specialists in Automatic Heat Control 
966 Architects Bldg. 2155 Mallers Bldg. 
New York Chicago 


377 The Federal St., Bidg., Boston 
The Canadian Powers Regulator Co., Ltd., Toronto, Ont. 
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LENZ SPECIALTIES : a Standard 
IN Ae Reagents and Chemicals 
CHEMICAL APPARATUS | QB prepared to make immediate ship: 


AND 


Pen og 


~ 


ment of your order for laboratory 
chemicals and standard reagents—our 
stock of Chemicals, Glassware, Porce- 


LABORATORY SUPPLIES x lain and other Laboratory Equip- 


ment is complete. 


REMOTE SOP EDE 


Baker & Adamson’s “Analyzed” Re- 


.f agents, J. T. Baker’s “Analyzed” Re- 
Graduated and Brown Glass- i agents. Mallinckrodt’s and Merck’s 


ware ‘ ; Chemicals. Our facilities insure 
prompt delivery. 


Thermometers, Hydrometers 
Coors and Guernsey Porce- 
lain 


Let us prove this. 


Pyrex Glassware 

Heavy Separatory Funnels 
Kipps Generators 

All kinds Filter Paper 


EPS OO ESE 


Our 500 page catalog sent on request. 





LENZ APPARATUS COMPANY 


Manufacturers—Dealers—Im porters 


18 East 16th Street, New York City, U.S. A. [DENVER, COLORADO, U.S. A. 
Utah Dept., Salt Lake City 




















lf 
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-~—NGELHARD———; 


Le Chatelier PYROMETERS 


Is it not significant that a very large per- 
centage of those furnaces operating at high 
temperatures such as High Speed Steel Treat- 
ing Furnaces, Welding Furnaces, 
Furnaces, and others, are equipped with 


Engelhard Pyrometersr 


It is because our twenty-five years’ 
experience has taught us the proper con- 


struction of thermo-couples to stand up 


under conditions where others fail. 


INVESTIGATE 


CHARLES ENGELHARD 


30 Church Street, New York, N. Y. 







Forging 








peeeennnenatononeeneceniinny 








Veeeeneneenenen 





Ault: Another PA|O Novelty! 


LANE Burners (patented) made in 
seven different types described in 
Bulletin L.B 

Maximum heat 2700 deg. F 

Temperature control 

A blast without a blower 

No back firing, and many other ad- 

vantages 


Write for Bulletin L-B 


PALE COMPANY 


Laboratory Apparatus and Chemicals 
90-94 Maiden Lane, New York City 











The Mark There is no substi- 
of Quality tute for 
, BISHOP 
TRADE PLATINUM 


All our Ware is made 
from Platinum especially 
refined for the purpose 
and is thoroughly de- 
pendable. 


Platinum Scrap 
Purchased or 





Exchanged 
MARK J. Bishop & Co. 
Platinum Works 

Catalogue on Request Malvern, Pa. 








fonnentenn, 


FREAS Scceuasesae 


Approved by National Board of Fire 
Underwriters Used by most im- 
portant laboratories of the Federal 
Government, educational. scientific 
and manufacturing plants at home 
and abroad. 


THERMO ELECTRIC INSTRUMENT CO. 


8 Johnson St., Newark, N. J., U.S. A. 

















“Scientia” Calorimeters 


and other High-Grade 
Physical and Chemical Apparatus 


Universal Laboratory Supports—Spectroscopes—Spectrometers— 
Cathetometers—High-Grade Thermometers Balances Weights, 
etc. Let us know your requirements and we will send catalogue. 


Wm. Gaertner & Co. 5345-49 Lake Park Ave., 
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Success Obtained 


in the extensive use of the R. U. V. Lamp in water 
sterilization is the best recommendation for its use 
wherever a steady, reliable and abundant source of 
Ultra Violet Rays is required in development or com- 


mercial work. 


Write to us. 
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Three Reasons Why 
You Should Consult Us 
for Your Needs 


(1) We have the quality and 
accuracy, both in material 
and workmanship. 


(2) Our prices are the lowest, 
because of system and pro- 
duction. 


(3) We-can deliver your goods 
either from stock or make 
it up at once, no excuses, 
apologies or delays. 


Specialists on all kinds of Chemical Apparatus, 
Hydrometers and Thermometers. 


Scranton Glass Instrument Co., Inc. 
326-330 Dupont Court, Scranton, Pa. 














Griebel Accuracy 


Laboratory Supplies 
Thermometers 
Hydrometers 
Laboratory Glassware 
Chemical and Physical 
Apparatus 


Griebel Quality 


Write for Complete Catalogue. 


Griebel Instrument Co. 
Carbondale, Pa. 
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New Optical 
Apparatus 


—an Announcement 


ITH the cessation of hostilities and 
\ \ the gradual release of our enlarged 
plant from its important war-time activities, 
we are enabled to direct our attention 
to the long-contemplated development of 
several new lines of optical instruments 
hitherto unproduced in America. These 


include: 


Abbé Refractometer 
Abbé Refractometer 


with “dry substance” or sugar scale. 


Dipping Refractometer 


Saccharimeter 


for commercial or factory use. 
Duboscq Colorimeter 


In the development of this new apparatus 
our scientific and technical staffs are col- 
laborating closely with American authori- 
ties on these instruments for the purpose of 
meeting every requirement in the most sat- 
Furthermore, 
our greatly increased manufacturing facili- 
ties will enable us to solve the problems of 


isfactory manner possible. 


quantity production as soon as the readjust- 
ment to a peace production basis can be 
accomplished. 

It will of necessity requife some time for 
us to place these new lines definitely upon 
the market. In the meantime, by subse- 
quent announcements, we shall keep our 
patrons informed as to our progress. 


Bausch £3 lomb Optical ©. 


NEW YORK WASHINGTON SAN FRANCISCO 
CHICAGO ROCHESTER, N. Y. LONDON 





Co 
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K & K FEEDER 


FOR OILS AND ACIDS 


FEEDING DIFFICULTIES 


In feeding oil for flotation purposes by means of 
a stopcock, a small grain of sand or dirt impedes the 
flow and causes inaccurate feeding. 


Why not use the Braun K & K Oil Feeder which 
operates automatically and is not affected by foreign 
matter in the liquid? Set the machine once, and, as 
long as you keep oil in the tank, it’s on the job 
twenty-four hours a day, seven days a week. 





BRAUN K & K OIL AND 
ACID FEEDER 


Adapted for Use with Any Standard Size 
Flotation Machine 


(Not a Laboratory Machine) 


Made in two types—one for Oil and one for 
Acid. The Acid Feeder constructed of lead aad 
bronze to withstand reagents. 


Measurements: 


heighth, 15 in. 


Length, 23 in.; width, 16 in.; 


More complete description and information 


Bulletin S-120 





BRAUN CORPORATION 


Los Angeles, a mA 
INVENTORS AND MANUFACTURERS 
MODERN METALLURGICAL APPLIANCES 


San Francisco, U. S. A. 











Z 
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Our Laboratory HATMAN 


Material Helped pig 
Win the War 2 “FILTER PAPERS 


Of the many items we made for the U. S. Gov- 
ernment 300 of the Analytical Balance described 
were ordered. 


This balance is Made in Our Own Factory to For Every 


meet the requirements of the U. S. Government 


for a High Grade, Moderately Priced Balance. L b t VY 
The fact that we manufacture this balance en- a ora or 
ables us to guarantee it to be accurate, very Fil > N d 
sensitive and of rugged construction. | tering ee 

An ideal balance for use in Metallurgical 


Laboratories 














| Are you using the 
We will be glad to send this balance for exam- | Are - - | 
ination and trial to any reliable, interested in- Whatman grade best 
dustrial plant or educational institution. suited to your work P 


If in doubt, our Service Department will gladly 
assist you in the selection of the exact grade 
you need. 


Qualitative Papers 


For general work. 

For fine precipitates. Very rapid. 
Heavy. For the finest precipitates. 
For gelatinous and large particle pre- 
cipitates. Extremely rapid. 


No. 
No. 
No. 
No. 





-wiy = 


Single Acid Washed 


No. 30. For fine precipitates. Very rapid. 

No. 31. For gelatinous and large particle (not 
fine) precipitates. The most rapid 
Filter Paper made. 


Double Acid Washed 


No. 40. For general quantitative work. 

No. 41. Very rapid. Not for use with fine pre- 
cipitates. 

No. 42. For extremely fine precipitates. For 
use with or without vacuum. 

No. 44. Lower ash than any above mentioned. 
For most exacting analyses. 

No. 50. Hardened. For filtering corrosive 
liquids, etc. 


2 Se 


a 








Sole Representatives in the U.S. A. and 
Canada: 





General Specifications: 


H. REEVE ANGEL & CO., Inc. 
7 to 11 Spruce Street, New York 


Order from your Dealer 








Capacity—200 grams. 

Sensitivity—* milligram. 

Ca:e—Polished mahogany. 

Beam—The beam is of aluminum alloy, lacquered 
black, and is 17.5 in. long. 

Knife Edges and Bushings—Agate throughout. 


Send for eomplete descriptive circular 





Price $75.00, f.o.b. Chicago 





SCHAAR & COMPANY 


“Quality and Service” 
Laboratory Apparatus—Chemicals—Supplies 
556-558 West Jackson Blvd. Chicago, Ill. 
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Clarify Your Chemicals Perfectly 


with 


FILTER-C 


TRADE MARK REGISTERED U.S. PAT. OFFICE 


Prevents re-crystallization in the filtra- trom reaching the cloth and will result 
tion of high-grade chemicals. Makes it in an absolutely clear filtrate. 

possible to continue filtration for longer 
periods without cleaning. Filter-Cel is an inorganic material and 


The §) bs , has no chemical action. No other ma- 

. ates obtained are clearer ;: . a 
dee pee > “saeage re cle rete terial approaches it for bulk and light- 
> brillic ained b . ; ' 
— _—— ae . a obtaine ¥ ness as it has a weight of about 8-lb. 
ordinary methods. The addition of As ; . i. 
7 7 per cu.ft. when lightly packed. 
Filter-Cel to the solutions of copper, 





zinc, aluminum and other metals will Let us help solve your filtration prob- 
prevent the finest of slimy impurities lems. Write for Folder C4. 


CELITE PRODUCTS COMPANY 


PITTSBURGH CHICAGO 
u Broadway Oliver Building, Monadnock Bu uilding, 
S ANGELE SAN FRANC! 1scoO 
Var faye Building, Monadnock uilding 








You Can Save Valuable <— 





Crucibles AMERICAN PLATINUM WARE 
Dishes 
Electrodes 


Our facilities for promptly meeting the special 
demands of laboratory workers for special apparatus 
coupled with the use of only the finest metals in the 


Filter Cones 


Spoons manufacture of our products, enables research and 
Tongs chemical workers to attain a maximum of satisfac- 
T weezers tory results in your regular work. 
Spatulas 


Specify American Platinum Ware and conserve 
labor and all other expense; it pays. 








Sheet 
A American Platinum Works 
Newark, N. J. 
New York Office Chas. Engelhard 30 Church St. 


TL ET a hl 


\ | Ndili " 
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W. G. Apportt, JR. 


Research Engineer 


aime ¢ of javentions Special 
Machinery and Industrial Processes 


Laboratory, WILTON, N. H. 


ELECTRICAL TESTING 


LABORATORIES 


Tests 
80th St. and East End Ave., 
NEW YORK, N. Y. 


Epwarp GupDEeMAN, Pu. D. 


Consulting Chemist and Engineer 


Special attention given to Chemical and 
Engineering Reconstruction Problems, 
Scientific Expert before the Courts. 


Suite 903, Postal Telegraph Bldg.., 
CHICAGO, ILL. 











Joun F. ABERNETHY 


Lead Burning Lead Lined Tanks 
Lead Work of Every Description 
703 Myrtle Ave., BROOKLYN, N. Y. 


A. M. FAIRLiz 


CONSULTING CHEMICAL ENGINEER 
Design, Construction, Economica! Operation of 
SULPHURIC ACID PLANTS 

f Chemical and Minera! 
Investigation es = _ oon Mine 
1204 wanes National Bank Building 
ATLANTA, GEORGIA 


N. L. Hetnz 


ENGINEER 


Rolling Mills for Sheet Zinc. 
Commercial Gauges and Sizes. 


1519 Oliver Building, PITTSBURGH, PA. 














Cuares V. Bacon, Ch. E. 


Consulting Chemist and Chemical 
Engineer 


3 Park Row, New York City 


Tue FrrzGera_p 


LABORATORIES, INc. 
F. A. J. FitsGerald, Pres. 
NIAGARA FALLS, N. Y 
Electric furnace processes and inventions 
Expert advice regarding design and 
construction of commercial plants, 
heat installation and refractories 


R. R. HENDERSON 


Consulting Chemists and Engineers 
Chemical Processes Developed. New Prod- 
ucts Suggested. Apparatus and Plant 
Design. Automatic Production Methods. 
Textile Problems. Agricultural Insecticide 
Manufacturing, etc 

LITTLE FORMULAS OR LARGE FACTORIES 

Little Falls, N. J. 








LOCATION 


Have you the best location for your 
plant? We make analytical studies 
to determine this. 


Wiutiam M. Boorn 


312 First Nations! Bank Ride.,. SYRACUSE, N.Y. 


A. B. Foster 


M. 8. in Chemistry 
PATENT SPECIALIST 
~~. the Chemical, Metallurgical and Allied In- 


Soliciting. Searches and opinions as to epee 

Validity, Infringement, etc., he SF patente and appli- 

cation. involving Processes and 

Ex-examiner Chemical Division Patent Office 
527 Victor Building, WASHINGTON, D.C 


HERCULES ENGINEERING 
CORPORATION 


Complete Chemical and Electrochemical 
Plants 


Reports, Plans, Specifications 
and Purchasing 


501 Fifth Avenue, NEW YORK CITY 








Bootn, Garrett & BLAIR 


Metallurgical Chemists 
Established 1836 


1 steels, ores and minerals 
Water prog bh gS - F- and sanitary 
404-6 Locust &t.. PHILADELPHIA, PA. 


THe FRASER LABORATORIES 
Analytical Dept., Fraser & Co. 
Ray Analytical Chemists 

non-ferrous alloys. - ~? rc steels 
oat an metallurgical products analysed 
Chemists’ Bullding, 50 Fast 41st Street 
NEW YORK CITY 


CarL HERING 


Consulting Electrical Engineer 


Tests, Examinations, oma ogg Reperts 
Patent | itigation 
E Furnaces, th Rormad 
Engineering, opera Corrosion, Electro 
Chemistry 


210 8. 13th Street, PHILA., PA. 








BRYNES, TOWNSEND & 
BRICKENSTEIN 


0. P. Townsend . A H_ Brickenstein 
Patent Lawy 
a in Electricity. ‘Metallurgy 


918 er we tterly Roweme £6, 80, 60, 61 


Epwarp H. Frencu & Co. 


Consulting Chemical Engineers 
Plant design, Construction and Improvement. 


petroleu: 
tion oils. 
16 S. Third St.. COLUMBUS OHIO 


HocHSTADTER LABORATORIES 


Chemical Analyses, Consultants, Technical 
Experts, Investigations, Litigation 
Coal, Olls, Water, Foodstuffs, Gelatine, Beverages, 
Di Products, Confectionery, Drugs, Minerals. 

Textile Materials, etc. : 


Phone Beekman 5260-5261 
227 Front Street, NEW YORK 








CANNON-SWENSON Co. 


Consulting and Contracting 
Engineers 


Designs. Reports, Appraisals and Construc- 
tion of Complete Chemical Plants and 
Sugar Factories, 


53 West Jackson Blvd.. Chicago. 


Garfield Sheet Metal Works, Inc. 


Leap BuRNING 
GARFIELD, N. 4d. 


Telephone Passaic 2601 


Fel. Am. Inst. Elec. Engrs. 
Mem. Am. Soc. Mech. Engrs. 


Nevit Monrog Hopkins, Ph. D. 


R aeons ENGINEER 


REGISTERED ATTORNEY 
UNITED STATES PATENT OFFICE 
2128 Bancroft Place, Washington, D. C. 
Telephone North 5547 








THomas STANLEY CURTIS 


esearch Engineer 
Formerly of PH Dasee. Chemical Warfare 


Offers « Lay ef experimental and 
manu ageturtns Y equipped a stall trained by proven 
ve qui*k and certain results in 


New f waahpeertne probiems. 
New York Office: Plant aes Laboratory: 
1703 Park Row pide 36 Garnet Street, 
Tél. Barclay 5513 Providence, R. I 


Ciaup S. Gorpon Co. 
Electrical and High Temperature 
Engineers 
We eell, install, maintain, inspect and calibrate 
Pyrometers. 
FURNACES—POWER APPARATUS 
7418-7430 Cottage Grove Ave., CHICAGO, II. 


Robert W. Hunt, F, J. Cone, Jas. C. Halisted 
D. MeNaugher 


ROBERT Ww. Hunt & Co. 
eneintNe _ Chemists 
xaminations, Reports on Properties and 


2200 Insurance Exchange—CHICAGO 








Verpon Cutts & Co. 


(Verdon O. Cutts) 
Com: Works Specification and 
mee ot Erection and Operation 


Investigations— Inspections— 
SHEFFIELD, ENGLAND 


Gove & ComPANY 


Assayers and Analytical 
Chemists 


Box 1736 Picher, Oklahoma 





Rosert M. Keeney 
Consulting Metallurgical Engineer 


Design, Construction and Operation 
of Electric Smelting Plants 


1125 York Street, DENVER, COLORADO 











Tue Westrort MILL 
WESTPORT, CONN. 
Laboratories and Test Plant of 
THE DORR COMPANY 
Metallurgical and Industrial Engineers 








PHILIP O. GRAVELLE 
Scientific Applications of Photography 
PHOTOMICROGRAPHY 


114 Prospect Street SOUTH ORANGE, N. J. 








I. F. Laucxs 
(Formerly of Falkenburg & Laucks) 
Established 1908 
Chemist Metallurgist 


Examination of Materials of Commerce 
Investigation of 'N atural Resources 
99 Marion Street SEATTLE, WASH. 
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Lincoln, Hanson & ABBOTT, 


Inc. 


Consulting and Designing Engineers, 
Electro-Chemical and Electrica 
Laboratory 


534 Congress St., PORTLAND, ME. 


' 
New York Testing Laboratories 
Metallurgical and Chemical Engineers. 
Metallographers 
L.. R. Seidel G. B. Jack, Jr H. H. Geist 

Physical and Chemical Analyses of Iron, Steel, 
and Non-Ferrous Alloys, Ores, Paints, Cements 
and Asphalts Metallurgical Photo-\ icrographs 
Consultants, Investigators, Inspectors of Materials 
in Smelting, Foundry, Drop Forging and Heat- 
Treating Practices 

80 Washington St., New York City 


Forest RUTHERFORD 


Consulting Metallurgica: Engineer 
120 Broadway, NEW YORK CITY 


Smeiting of Copper and Lead Ores. Smelter 
Designs. Ore Smelting , a4 ln vestigated 








C. F. Lone 


(Formsrly «f Burgess and Long) sstabdlishsed 1909 
M'f's. Waste Treatment. Agricultural 
Toxicological Examinations. 


Metallurgy. Expert Testimony. 
826-830 Columbus Savings & Trust Bidg. 
COLUMBUS. OHIO 


C. L. PARKER 


Ex-Examiner Chemistry 
U. 8. Patent Office 


Attorney-at-Law and Solicitor 
of Patents 


McGill Bidg., WASHINGTON, D. C. 


Samuec P. Saptiter & Son 


Consulting and Research Chemists 
Reports and Analyses made tn all branches of [n- 
dustrial Chemistry. Plans for chemical projects 
and construction and improvement in manufac- 
turing processes. Expert testimony 

Office and Laboratory 
210 8, 13th Street, PHILADELPHIA, PA. 








Dr. Cuarces F. McKenna 
Consulting Chemist and 
Chemical Engineer 


Expert in Technology and Teating of 
Mater 


50 Chureh at... NEW YORK CITY 


HERBERT PHILIPP 


Consulting Chemical Engineer 
and Electrochemist 
15 years with The Roessler & Haaslacher Chem Co 
Plante designed and installed 
Investigations made 
Research work conducted or superetsed 
HACKETTSTOWN, N. J Telephone #4 


Philip A. Singer Harris Perlstein 


SINGER-PeRLsTEIN Co. 
Chemical and Industrial Engineers 
Consultation. Reports Specializing oe. 
Erection, Operation and yoo of F 
for Manufactur: of Starch, Dextrin, Glucose, Mah, 
Maltose, Alcohul. Feed, Cereal Food and Ol, 
Cereal M {iling 
Webster Ridg.. CHICAGO, ILL 








Orro MantTius 
Consulting Engineer 


Chemical Plaots 
Evaporators, Cauettctsers 
Chemical Machinery 


15 East 40th Street NEW YORK CITY 


Epwin G. PIERCE 
Consulting Chemist 


1793 East 68th Street, CLEVELAND, O 
ANALYSIS, TESTING, RESEARCH 
METALLOGRAPHY 


Connections: 
Youngstown, Ohio—Alma, Mich. 
917 Kresge Bidg., Detroit 


H. O. Swosopa 
were Flectrical Engineer 
yoy and Design of 
— Electric Heaters and Furnaces 
Electric Power Plants 


Empire Bullding PITTSBURGH, PA 








A. A. Martow & Sons 
Practical Lead Burners 
and Acetylene Welders 
Botlers, Tanks, Colls and Heavy W elding a Spectaltv 
All Work Absolutely Guaranteed 
For Lead Burners or Welders wrtte us 
BOUND BROOK, N. J 


Rosert D. PiKe 
Chemical Engineer 


Specializing in the Development of 
Western Chemical Industries 


700 New Call Bldg.. SAN FRANCISCO,CAL. ° 


Joun E. Teepre, Pu. D. 


Consulting Chemist, Chemical 
Engineer 


Design of Chemical Plants, Investigation of 
Chemical Planta, Processes and Propositions. 


5O East 4)et ®t... NEW YORK 








CLARENCE W. MArsH 


Ceongulting and Chemical Engineer 

Have built, desiened and advised important 
American factories producing Chioine, Alkali, 
Paint. Waste Products, (Cyanides, Dyes and 
Synthetic Chemicals Experienced errvice at your 
comma 

Electrochemical and Flectrometallurgice | processes 
owned. licensed and Installed 


101 Park Ave.. New York, N. Y., U. 8. A. 








PitTsBURGH TESTING 
LABORATORY 


Inspecting Engineers and Chemists 
612-628 Grant St., Pittsburgh, Pa. 
Research, Analytical, Bacteriological and 
Physical Laboratories 


UNIVERSAL ENGINEERING 
CORPORATION 
jeal, Metaliurgical, M 
Labor Saving Speci 
1229 Calvert Building, BALTIMORE, MD. 








Ricuarp K. Meape & Co. 


Chemical and Industrial 
Engineers 
Chemical Plants Designed, Constructed, 
Reorganized and Operated 
Processes Investigated 
11-13 E. Fayette St.. BALTIMORE, MD 





PRESTIGE 


will be added to your name by its 
appearance here each issue. 
The cost is nominal—well worth it. 


Write for particulars 


Cuas. L. Weir 
Evaporation — Evaporators 
Coneulitation at Detroit by appointment. 
White Block, PORT HURON, MICH 








W. E. Moore & Co. 
ENGINEERS, PITTSBURGH, PA. 


Electric Furnace Designs and Installations 
for Ferro-Alloys, Steel Foundries 
Calcium Carbide, etc. 

Heavy Motor Drives, Hydraulic and 
Steam Power Plants 


Robert H. Richards Charlies E. Locke 


Ricuarps & Locke 


Mining Engineers Ore Testing 
Specialty: 
Careful concentration tests ror design of 
flow-sheets for difficult ores 


69 Massachusetts Ave., Cambridge, Mass. 


Tue J. G. Wurre Companies 
Engineers—Contractors 
Financiers —Operators 


43 Exchange Place, New York 
Chicago London 








W. D. Mount, M. E. 
Member A.S.M.E. and A.C.S. 
Consulting mechanical and chemical ty ~ 
Expert in Alkali manufacturing and esign, 
Lime Kilns, Continuous Caustl ng, Rotary 
Filters. Twenty four years’ practical operating 

experience 


People’s National Bank Bidg., Lynchburg, Pa. 


Ricketts & Company, INc. 
Mining, Metallurgical and 


Chemical Engineers 
perties examined—Advice as 


280 Madison'A NEW YORK 


Winey & Company, Inc. 


Analytical Chemists 


Specialties: 
Fertilizers, Phosphates, Pyrites, Wood Pulps, 
Greases, Coal Analyses, ete. 
7 Se. Gay Street BALTIMORE, IND. 











Munn & Co. 


Patent and Trade-Mark Attorneys 


605 Woolworth Building, NEW YORK CITY 
625 F Street, WASHINGTON, D. C. 


74 years practice. Handbook on requeat 








Dwicut P. Rosinson 


and COMPANY 
Incorporated 
Design Construct Finance Manage 
Utilities Industrials 
61 Broadway, New York 








ADDITIONAL CARDS 
ON THE 
FOLLOWING PAGE 
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A. B. ANDREWS 


Analytical and Consulting Chemist 
te 
LEWI*TON, ME 


GUSTAVE DROBEGG, 

Consulting Chemist 
Pharmareuticals, Synthetic Oils, Intermediates fot 
lbyes, ete. Research, Plant Installation. 

No. 38 Park Row, Room 306, N. Y, Tel. Cort. 7758 


U. A. PeTerRs 


Designing and Constructing Engineer 
(over 20 years’ experience) 
Kemper Street, Pittsburgh, Pa. 








Witt BAUGHMAN 
METALLURGIST AND MINE EXAMINER 
Rare Elementsa— Western Iron— Complex Ores 

Box 137, BARSTOW, CALIFORNIA 








HAMLIN & MORRISON 
Analytical Chemists 
Fetablished 1892 
Foreat Ridge... PHILADELPHIA, PA 


Root & SIMPSON 
successors to LEONARD & ROOT 
Assayers and Metallurgical Chemists 
1744 Broadway, Denver, Colo 











S. K. Boyasian, M. A. 


Consulting Chemist and Metallurgist 
Worcester, Mass. 





KENNETH Despres KAHN 


S. . Mags. Inst. Tech. 
ical Engineer 
sc 


Chem 
24 W laSalie Ave., SOUTH BEND, INDIAN4 


ERNEST C. SCHMATOLLA 
De-igning, supervising installation and starting 
operation of Furnaces, Kilns and CO,-Plants. 

150 Nassau Street, NEW YORK 








Dr. G. T. BRUCKMAN, B. S. 


EXPERT 
1001 Park Ave. Woodcliff-on-Hudson, N J 








STewarT J. Ltoyp, Pu. D. 
CONSULTING CHEMIST 
Southern Chemical Industries 
UN.VERSITY, ALABAMA 











THE BUCKEYE TESTING LABORATORY 
Metallu:gical Analysis 
119 Weat Elm Street, LIMA, OHIO 


E. SWEARINGER 


PRACTICAL LEAD BURNER 
Work by day or contract 
Leadwork of every description 
MISSOURI CITY, MO. 











B. LOGIN & SON 
CHEMICAL PUBLICATIONS 


152 East 23rd Street, NEW YORK CITY 











CRITCHETT & FERGUSON 
Assayers and Chemists 
Umpires and Controle—A specialty 
Agents for Ore Shippers 
El. PASO, TEXAS 


H. E. WigDEMANN, 
CONSULTING CHEMIST 


Chemiey! Building, ST LOUIS 





‘ . em Ml r , . 
GerorGce Epwarp LyNcu 
Mechanical Engineering as applied to the Chemical 
and Non-Metallic Mincral Industries 
606 Hill Street, LOS ANGELES, CALIF. 








This Space will give you 


MAXIMUM PUBLICITY 








Devetow Bros. 


LEAD BURNERS and CONTRACTORS, 
Lead Work of preey Desereptton 
HESSVILLE, INDIANA 








ata 
FRANK H. NICKLE 
Furnace Settings for Caustic Pots, Fusion Kettles MINIMUM COST 
and Carbon Bisulphide Retorts ° 
SAGINAW, W. S. MICH. Write Us 

















Get your Wants into the Searchlight 
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-— Mail This Coupon Today 


It will bring you— 
Business Prestige 


Goodwill 


At a very small cost. 


RATES: 


One-inch card (9 lines of copy) $1.00 per insertion. 
Haif-in card (4 lines of copy) .50 per insertion. 
% cash discount for 6 months, or one year’s payment. 

m advance. 
Minimum contract accepted—6 months (12 issves). 
All cards set in uniform style of type. 
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Chemical & Metallurgical Engineering 
Tenth Avenue at 36th Street, New York 
You are hereby authorized to insert a card in your 


Professional Directory beginning.........+.++«++++ issue doing 80 
GRID s oc iccccocccanesis semi- thly for a period . 
7 7 caguaged energies to these profitable new fields. 
GB nccweneseeanss for which we CO PAF. .cccccces 
per issue, payable quarterly, inclu a free subscription 


to the paper, during the life of this contract. 
Write Card Here 
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Professional Men 


Your Services are Needed Now, in 
the Chemical, Metallurgical and 
Allied Industries. 


From comparative obscurity in 1914 these industries have 
grown until today they are fourth, in amount of capital 
invested, in the United States. This is only a start. Their 
advance from now on will be even more remarkable. 


Your services are in demand. Many companies must 
change from a War to Peace basis. They need your help in 
Numerous new enterprises are turning their 
Think of the scien- 
tific help they will require. They must be advised, guided. 


That is your opportunity. 


Chemical and Metallurgical Engineering is the recognized 
journalistic exponent of these industries. Twice a moarth 
it can present your card to 13,000 executive and operating 
officials in these industries at a small cost. 


Mail the attached coupon today and get your share of this 
business. 


Chemical and Metallurgical Engineering 
Tenth Avenue at 36th St., New York 
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Ads Set in Uniform Style 


(Solid, in one paragraph, withoui display) 


THREE CENTS A WORD, minimum sy 50 
cents an insertion, payable In advance, less | 

cent, if one payment is made in advance for four 
continuous ineertions—for advertisements under: 


Positions Wanted Vacation Work Wanted 
Evening Work Tutoring 
Wanted Salesman Wants Con- 
nections 


FIVE CENTS A WORD, minimum charge $1.50 
an insertion, for advertisement under: 


Agencies Wanted Positions Vacant 
Agents Wanted Partner Wanted 
Business Opportunities Representations Wanted 
Desk Room for Rent Salesmen Wanted 
Educational Patents for Sale 
Employment Agencies Plants for Sale 

xR Room Wan Sub-Contracts Wanted 
Foreign Business Work Wanted 


Miscellaneous for Sale, for Rent or Want Ads 
THIRTY CENTS A LINE, minimum five lines, 


for all undisplayed advertisements set with a 
paragraph for each item or tabulated. 


THREE DOLLARS AND SIXTY CENTS AN 
INCH for advertisements for bids (Oficial Pro- 
posals) 


Get Your Wants into the Searchlight 


ADVERTISING RATES 


Ad Set in Display Type 


(individual space, within border rules) 


Goage for these advertisements is sold by the 


ment is to occupy multiplied by the number of 
insertions it is to receive. For instance, a 2-inch 
advertisement in 2 issues earns the 4-inch rate of 
$2.90 an inch. A l-inch space in 4 issues, or a 4- 
inch space in one issue, also earn the 4-inch rate. 


SCHEDULE OF RATES 


1 to 3 in., $3.00 an in. 15 to 26 in., $2.70 an in. 
4to 7in., 2.90 an in. 27 to 49 in., 2.60 an in. 
8 to l4in., 2.80 anin. 50 to 99 1In., 2.50 an in. 


Rates for larger space furnished on request 





For quick and satisfactory results 
tell the reader everything that 
he will want to know. 








INFORMATION 


ALLOW FIVE WORDS for the address, if re — 
are to a box number in care of any of our o 
There is no extra charge for tt replies. 


IN REPLYING TO ADS. do not enclose original 
testimon‘als or anything that you may want re- 
turncd. State your eaperience and qualifications 
in as concise and peat a manner as possible and 
enclose copies of you. testimonials. 


BE CAREFUL TO PUT ON ENVELOPE, when 
answering any “blind” ad, the box number in the 
ad, the name of the paper. and also the local 


address of office to which reply is sent 
36th St., at 10th Ave., New York 
se Real Estate Trust. Didg., Philadelphia 
657 er-News Bidg., Cleveland 
157 0 Old Colony Bidg., hicago 
501 Rialto Bidg.. Francisco 


WHEN ADVERTISING MACHINERY, use 
your own name and address—or a loca! address of 
some kind—so that the readers can wire direct and 
oe quick replies. We advise also that you state 
n your advertisement the present location of plant 
that is offered for sale, or point of delivery provided 
you are in the market y 4 equipment. 


TO SIGN YOUR NAME and address to your 
advertisement begets the confidence of the reader 
and facilitates receiving replies. You can, howeve:, 
obviate delay in receiv answers by ning your 
ad. enly with initials (your own or others), care 
of yuur bome, your office or a post-office box 
number in your city. 








POSITIONS 
VACANT 





EMPLOYMENT 


POSITIONS 
WANTED 








POSITIONS VACANT 


EMPLOYMENT AGENCIES 





CHEMIST—Knowledge of manufacture of | 
sodium hydrosulphite by large estab- 
lished plant in Middle West. 





& Met. Energ., Leader-News’  Blidg., 
Cleveland. 
FIRST-CLASS electroplater;: must have ex- 


ecutive ability and must have had actual 
charge in large copper, nickel and gold 
plating plant; state age, education, ex- 
perience and salary in first letter. P-60, 
Chem. & Met. Engrg 


— —_ | 


GENERAL manager wanted or large | 
chemical plant manufacturing soda prod- | 
ucts on Pacific Coast. It has satisfac- | 
tory plant organization, but needs ex- 
perience general executive, preferably one 
with technical knowledge. Address P- 
32, Chem. & Met. Enegrg., Chicago. 








METALLURGIST wanted, familiar with 
meee. pyrometry and heat treat- 
ment of tool steels. In answering give 
age, training, experience and salarv «de- 
sired. P-70, Chem. & Met. Energ., Phila- 
delphia. 


PROCESS control chemist wanted, or thor- 
oughly practical dye worker familiar with 
H-acid colors; good opening for the right 
man; state all particulars, giving past 
experience, references, salary expected 
ete.; references will not be consulted 
without permission of applicant. Loca- 
tion in the Middle West. P-69, Chem. 
& Met. Enere., Chicago 








TIN metallurgist, capable of operating elec- 
tric furnace plant; state experience. sal- 
ary. and date available in first letter 
P-61, Chem. «& Met. Energ. 


TECHNICAL graduate wanted, ‘qapahie of 
undertaking research work in metal- 
lography dealing with non-ferrous metals 
Applicants should sess a theoretical 
knowledge of metall craphy as well as 
a knowledge of electrie furnaces. Ex- 
periments will be conducted at a 








Canadian University. Salary $200.00 per 
month. Apply P-71, Chem. & Met. noe 


Employment Service 





P-13, Chem. | THE undersigned provides a confidential | 


service designed to locate openings 
through correspondence for men earning 
not less than $2,500 and up to $25,000; 


all lines. Notan employment agency, 
but a constructive, initiative service, 
covering individual negotiations. Estab- 


lished 1910. Complete privacy assured ; 
present connections in no way jeopard- 
ized. Send name and address only for 
explanatory details. R. W. Bixby, 310 
Lockwood Bidg., Buffalo, New York. 








POSITIONS WANTED 





CHEMIST, (40), A. B. M. D. Twenty 
years’ experience in research, past two 
years as head research chemist in glue 
at large factory, desires position in in- 
dustry offering permanent location. Re- 
search, analysis or factory methods 
Would prefer investigation in animal 
products or foods. PW-73, Chem. & Met 
Engrg. 





CHEMICAL engineer, University graduate, | 


married; 6 months’ experience in labora- 
tory; two years as foreman in heavy 
chemical plant; three years as superin- 
tendent and chemist for ferro- alloy plant ; 
desires position; preferably in Philadel- 
phia district, at reasonable salary. PW- 
62, Chem. & Met. Engrg., Philadelphia. 


PRACTICAL research chemist, over six 
years’ experience in boiling and process- 
ing of drying and semidrying oils and 
substitutes, varnishes, gums, resins, 
driers; development of special purpose 
sizings, adhesives, waterproofings and 
coatings for textiles: nitrocellulose coat- 
tings and solvents; numerous related 
materials; employed ‘at present, but want 
executive position with opportunities. 
— Chem. & Met. Engrg., Philadel- 
phia. 





POSITIONS WANTED 


B.S., 22, Eastern College, honorably dis- 
charged from service, desires opening as 
chemist’s assistant where he can put 
his thorough training of chemistry to the 

best use of employer. PW-985, Chem. 
& Met. Engrg. 








| CHEMICAL engineer, 26, graduate, at pres- 

| ent employed, desires to change position ; 
four years’ experience in the manufac- 
ture of acids, inorganic salts, intermedi- 
ates. Executive ability. P. O. Box 305, 
Wilmington, Del. 








| CHEMICAL and Metallurgical Engineer— 
Position as executive. Chief chemist or 
superintendent, 8 years chief chemist and 
superintendent acid plant and smelters. 
Experience in iron and steel, zinc, copper, 


ferrous and non-ferrous alloys. Presently 
| employed by large copper company. 
Draft exempt. PW-522, Chem. & Met. 


Enegreg., San Francisco. 





CHEMIST (24), technical graduate, with 
5 years’ varied analytical and factory 
experience, desires new responsible con- 
nection; proficient, reliable; minimum 

| salary, $2400. PW-39, Chem. & Met, 

Engrg. 





CHEMIST, University graduate with four 
years of industrial experience along 
metallurgical, analytical, electro-chemi- 
cal and microscopical lines. Recently 
discharged from chemical warfare serv- 
ice; 28 years old; married; desires posi- 
tion on original research or industria! 
researclf along the above lines. PW-23 
Chem. & Met. Engrg., Philadelphia. 





CHEMIST, university graduate, 
by civil service and experienced in gen- 
eral analytical and factory work as 
assistant and chief, seeks position N. Y. 
City or commuting distance. F. 

B., 215 Schermerhorn St. Brooklyn. 


ST, 35; German University gradu- 
ate, capable of doing organic research on 
aromatic thetics, wants ition. ‘Ade 

Engre.. 


qualified 





dress 55, Chem. & et. 
San Francisco, Calif. 
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Sti In Replying to ‘‘Blind’’ Ads POSITIONS WANTED 
ill-House F a 
ouse oreman be careful to put on envelope the key . _ ; 
number in the ad. and also local address CHIEF chemist and metallurgist now con- 
of office to which reply is sent. nected with large steel foundry ; practical 
For 200 Cord Hardwood experience in the analysis of all steel 
y — . 10th Ave. at 36th St.. New York. works materials and working knowledge 
, Distillation Plant . 935 Real Estate Trust Bldg., Phila. | of metallurgy of iron and steel; married 
657 os mae” bee of good habits, desires change PW -63 
. 1570 Old Colony £.. icago. Chem. & Met. Engrg., Philadelphia 
Manufacturing crude wood alcohol 501 Rialto Bidg., San Francisco. : wa si 
L . e e ws . . 
and acetate of lime. One of the Siieanenee ELECTROCHEMICAL engineer, graduate 
largest, most mod I: = he = Massachusetts Institute of Technology ; 
gest, odern plants in the Original letters of recommendation or one year in charge electric reduction fur- 
Iria Se Pens 4 . ’ other papers of value should not be en nace ;— 15 months plant control and 
United States. Exceptional oppor closed to unknown correspondents—send operation large paper-mill; comeptent 
seer & . . —_ : : copies. handling men; now in charge of labora- 
tunity tor man experienced in han- tory; desires change. PW-35, Chem. & 
: —_,? - : . ss Met. Enereg. 
dling similar still-house operations. 
Write fully. eiv; POSITIONS WANTED | —— —— 
rite fully, giving previous ex- CHEMIST, French; speaks English ; $1 | METALLURGICAL and chemical engineer, 
rence te — aha . years old; graduate Societe Industrielle | 12 years’ experience, desires position 
perience, references, salary ex- de St. Quentin; versed in the manufac- | Chief chemist in largest smelting labora- 
~ ‘ . ee F ; ture of sugar, alcohol, organic nitrates, | tory in West. Operating experience cov- 
pected and when available. Ad- and chlorine derivatives, particularly | ers blast furnace, roaster, reverberatory 
: dress | dinitrochlor-benzol and carbon tetra- smelting of copper and electrical precipi- 
: ‘ chloride; desires permanent situation in | tation of copper and zinc dusts Tech- 
{ mR ‘ . — : America. Address M. Boulogne, Ingenieur nical graduate. Highest references. PW- 
f P77—Chem. & Met. Engineering Chemist, Hotel Moderne, Moutiers 987, Chem. & Met. Energ 
cn ’ “-L: Savoie) France. 
1570 Old Colony Bldg. Chicag (Savose?_2rense. ———$$___—_____—_ _ 
: &. 8° Il. CHEMIST and metallographist; recently 
; released from government service, desires PLANT executive; experienced executive 
[ to make connections. Thoroughly capable | with engineering training and wide ex- 
} young man, graduate chemist, with good | perience in celluloid and heavy chemicals 
: knowledge of heat treatment, and wid desires connection with established manu- 
WANTED & 
commercial laboratory and steel plant ex- facturer who intends to extend lines of 
Ph ° perience Address PW-72, Chem. & Met activity in chemical industry Interested 
>) f position worth $8000 and up PW- 
rm | Engrg if, po 800 
a aceutica CHEMICAL engineer, 29 years old; B. 8 $82, Chem, & Met. Engrg 
' > and M. S. Mass. Inst. Technology; 3 
t Chemist years’ practical machine shop work and 
: ‘ 4 years’ experience in manufacture of RECENT graduate in chemical engineer 
thoroughly familiar with one or several! coal-tar products, such as creosote stains, ing with experience in metallurgical and 
‘ processes for manufacturing pharma- lamp black, napthalene, disinfectants, pharmaceutical lines desires position 
H putical hor Sine chemical A tar-paper, etc. Desires position for where his knowledge can be used to ad- 
ceu ical or other Mine chemicals w ant _ plant control and plant research or de- vantage Willing to start low if chance 
Liberal share of profits assured. State | velopment of machinery and processes. for advancement is good. George 
products you can manufacture, manu- Location, United States or Canada. Ad- Cramer, 1123 Clay Ave., Bronx, N. Y 
facturing price and investment re- = W. W. Lang, 33 Fairview Street, | Stat este 
—_ _ Roslindale, Mass. _ - 
» ametaies ELECTRICAL engineer, thoroughly experi- | TECHNICALLY trained young man, age 
P78 Chem. and Met. Engineering enced purchasing equipment; designing 26, American; one year practical experi- 
rs ea . “Fein Seu, medium voltage Alternating current | ence in laboratory, two years as assistant 
10th Ave at 36th St., New York City distrbution systems PW-85, Chem. & superintendent chemical plant, desires po- 
: Met. Enegre sition in operating department of plant; 
” . can handle men and take care of chem- 
: ical and mechanical details; highest ref- 
‘ WANTED erences. PW-65, Chem. & Met. Engrg 
A Chemical Engineer Works Manager --— - 
EF YOUNG man, 31 years of age, married and 
ge who has had plant experienc nd can handle . : . a graduate chemist, with our years 
=e. avaliable Ghewt July is. eee engineer, with 20 years of broad busi- manufacturing experience, desires to get 
a ge ig * rg Beye 2 ness training in factory management ad touch with Beary desiring high-class 
Mencfectures, P.O. Bex 886, Pittsburgh. Pa rn man. Have had considerable executive 
. , / . and production methods. Lately gen- experience and can handle men PW- 
. 86. Che +t Enere hilade ' 
eral manager of large manufacturing 6, Chem. & Met. Engrg., Philadelphia. 
EMPLOYERS plant in middle west. Experience has ee ed ae Saag hy 
oie . . | EXPERIENCED steel chemist desires con- 
Send us your inquiries for men of technical train covered plants devoted to metal pro- nections with steel plant or factory. 
cast for ‘cokiioes, college ‘and erartncs seltessd ducts. Highest credentials. Can take charge of laboratory. PW-s4 
Sate the Gensien. Chem. & Met. Engrg 
Re-Employment Bureau of New York City for —— . = oo 
Soldiers, Sailors and Marines, 505 Pearl Street, Address H. R. G., Room 708, 
: nerth of Municipal Building, Professional Section 115 Broadway. New York City. MECHANICAL engineer, graduate, ten 
orth $25 years’ experience, designing construction, 
| operation and estimating of chemical 
plants, gas plants and furnaces, includ- 
: . ing experiemntal and research work. Em- 
' Western Executive peoret., yt for desiring change— 
‘ - °” ° probable lack of work owing to cancelling 
Little “WANT” cards Connection yer work. Prefer permanent position 
° . . ‘ele sais desgning and construction. Married. Phil. 
bring big results in wanted by man experienced in chemical and dis. preferred. PW-44, Chem. & Met. 
production engineering, factory organization Enegrg., Philadelphi: 
Chem. & Met. Eng. and management. Age 36; salary, $5000. NETE., iiladeiphia. 
: PW74—Chem. & Met. Engr. 
1570 Old Colony Bidg., Chicago 














VACATION WORK WANTED 


“OOUENDEREREEED EN OHO DA GHO ROGER EO DE DEO OO ORO RODE DOOD EL EENDERON ONDER NOLEN OHO OE GEE TE CRN SEO REO NERTONEE nnnenenneneneseneneuenesenenenonesenenseeens: 








| 
| Chemical Engineer Wants Vacation Work 
21, single, senior standing in one of leading 
universities, analytical experience, desires 
position with executive, advertising, sales 
} or research department. Two years’ ex- 
perience as salesman. Good references. 
Open for engagement, June 21. M. J. 
\ Pearce, 108 E. Daniel St., Champaign, Ill. 


COON Od 





— all 
BUSINESS MEN'S aa 
CLEARING HOUSE .« F 12 years’ executive manufacturing, consulting, re- 


CHAMBER CE COMMERCE BLD- : search experience; problems of management, de- 
J velopment, installation of new organic rocesss ; 


a « 3 improvement of processes in operation; inguist : 
To ~saee Ph.D.; highest references. 

™ 5 5S 

a y; E M 16—Chem. & Met. Engr 


10th Ave. at 36th St., New York City 


CHEMIST 
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Business Opportunities 
Capital —Partners—Plants—-Shops—Properties— Industrial Sites 








HOUTVEUEAELUDEDED EDEL ETEELETATATATAEA TALEO HUTA EAU AUDA ADEA EH EUAN AAA UT 


BUSINESS OPPORTUNITY BUSINESS OPPORTUNITIES BUSINESS OPPORTUNITIES 


Capital Wanted 
To obtain foreign patents on an _ inven- 





Attention—Consulting Engineers 


New Patented Process for Smelting An experienced industrial and chemical tion which should be of great interest 
of manganese and iron ores. Correspond engineer desires to become associated and value in all coal producing coun- 
ence invited with parties who can finance with an established firm of engineers to tries The invention relates to a motor 
experimental work on new process for take charge of department preferably of fuel of an unusual type, made from coal 
production of ferro-manganese, pig iron profit-sharing basis. BO-S1, Chem. & Address BO-82, Chem. & Met. Engrg., 

i ‘ se, » | Met. Energ. Phila. 


and ferro-silicon. This is not an electric | 
furnace process BO-68, Chem. & Met 
Enere., Rialto Bldg, San Francisco 





100-Acre 
Rutile Property 


FOR SALE IN FEE 


Waterway in 
Norway 


Opportunity for Progressive American Firm 














—— Q : arb i "es >: 

Well-known English firm or chemical en Probably best undeveloped deposit in at_excellent harbor ~ Western part 

gineers with large experience in the United States. Located in Nelson of Norway. Up to 20,000-kw. to be 

manufacture of special fans for acid County, Virginia rutile Gistriect. ene let now. Any voltage and current sup- 

gases in connection with chemical works, : : : J ~ > li E 1 1s 4 facili 

also in the construction of acid elevators mile from railroad with large stream plied. -xcetient grounds an acih- 

of automatic type, are looking for up-to- of water on property. Open cut mining, ties. Waterfalls in different parts of 

date American firm who could manu- now partially developed by crosscuts Norwav—3000 to 200,000-H.P. avail- 

facture and sell these appliances under 

royalty and commission; complete detail and trenches. Terms reasonable. able. Apply 

drawings and all information being sup- Write at once to 

plied. Any thoroughly progressive firm Det Tekniske Finansinstitut a.s. 

interested please reply BO-80, Chem . J. H. WATKINS = = 

& Met. Enere., 6 Bonverie St.. London, 105 Hammond Court, Washington, D. C Kristiania, Norway 

E. C. 4 











. Selling Opportunities . 


Salesmen — Agents — Representatives 


MM 
SALESMEN WANTED AGENCIES AVAILABLE 


Sales Engineer Wanted _Detnestic AGENCIES 


Familiar with evaporating apparatus. Do You Want New York and Export Agent? 














Chance to connect with first-class con- | Two experienced supervising and sales en- WANTED 
cern. In your application, state your 6, gineers, with offices in New York, want | 
experience and salary expected. All in- | one or two good sales accounts for east- | 


formation will be treated strictly con- 
fidential. AS-721, Chem. & Met. Engrg., 
Chicago. 


ern territory and export business; pref- ° F f 

erably to represent western or southern In rance ror 
manufacturers. Only very high-grade 
— eeenineeseneenes connections will be considered. AS-29, 


A ca — Chem. & Met. Energ. Chemical Products 
SALESMEN AVAILABLE ~~ -- 








AGENTS WANTED Address: DANIEL T. PIERCE 




















| 
| 
a | 
. ee ee ee —s«sSamefncturer’s Agente Wanted < (U. S. Representative, Société Fran- 
Graduate engineer with broad chemical, re h . b . ; ise d’ Acti Fe » P is) 
mechanical and electrical experience de- | to handle chemical and engineering me- cals¢ Action Economique aris), 
sires connection with a manufacturer to chanical specialty ; state experience and 149 Broadway, New York. 
represent him Northern Ohio and references. AS-66, Chem. & Met. Engrg 
Michigan territory preferred. Address | ~ reat - ‘ 
AS-53, Chem. & Met. Engrg., Cleveland. sechantealt Rg ty A eo over | 
Mechanicz > > Z wns > 
~ —— 5000, to sell in their spare time and on a | EXPORT—IMPORT 
Sales Position Wanted commission basis, iron, steel and brass Executive manufacturing chemist, American citizen, 
. , : castings, forgings, structural and sheet 14 years’ industrial experience in chemicals, phar- 
Experienced technica) graduate, with work, machinery and tractor repairs for macoutianhe. dyestuffs, oils, etc, in Asia, Europe, 
technical and practical knowledge of . anael “7 ; ussia, America, college graduate, linguist, de- 
chemical machinery and apparatus de- & grete OC engmeaing shops lentes le sires connection with export-import house; moderate 
sires sales position with manufacturer different parts of the country. This will remuneration to start; would go abroad; highest 


not interfere with your present employ- 
| ment. AS-67, Chem. & Met. Engrg., Chi- 


ANU | references 
of chemical equipment. AS-37, Chem 











AS 75—Chem. & Met. Engr. 
& Met. Energ. cago. 16th Ave. at 36th St., New York City 
SALESMAN WANTED Broker and Commission Merchant 
Experienced in thin wall steel tubing and 
having a clientele among tubing users— DESIRES TO REPRESENT Keep your eye on the 
must De first class man. Make spplication Eastern manufacturers of chemicals on : 
x, writing with references and Pacific Coast and in Hawaiian Islands. Searchlight and vour 
AS 960—Chem. & Met. Eng. J. F. C. HAGENS advertisements in it. 
10th Ave. at 36th St.. New York 58 Sutter Street, San Francisco, California 




















**SEARCHLIGHT’”’ is the ““OPPORTUNITY ’’ 


advertising of this industry. 
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WANTED 





A Second-Hand Phenylenediamine Keducer 


Wanted. Address Monroe Color & Chem- 
ical Co., Quincy, IIL 








Sharples Laboratory Supercentrifuge 
Wanted, either a gear driven or turbine 

machine. State price and condition of 

machine W. A. Larson, 807 Sylvan 


St.. Camden, N. J 


One Abbey KRefractometer Wanted 
Only in first-class condition Name 
very best price wanted, and state 
instrument may be seen. W-79, 

& Met. Engrg. 


your 
where 
Chem 


Wanted Used Copper Matte Furnace 
and other necessary equipment for 
plant P. O. Box 1151, Billings, 


75 ton 
Mont. 


Back Volumes Wanted 
Vols. 18 and 19 (1918) Chemical & Metai- 
lurgical Engineering complete unbound 
E. P. Poste, 513 Park Ave., Elyria, Ohio 


Chemical Magazines Wanted 
Chemical & Metallurgical 
Chemical Abstracts, 
Journal, Journal 


Engineering, 


Society of Chemical 


American Chemical | 


SEARCHLIGHT. SECTION 
ANNOUNCEMENT 


to owners of charcoal black turnace slag dumps, operators of charcoal 


Wo sey N I cA. 


Those interested wi 


Johnson inventions. 


ll please write to me at my New 


blast furnaces and owners of Potash bearing deposits and tailings. 


The Potash Patents Corporation 
Room 1903, 347 Madison Ave., New York, N. Y. 
Phone: Murray Hill 1090 


has acquired the rights for potash and potash bearing materials of the 


We Have Three Processes: 
A—We make feldspar from potash minerals bio-chemically active to plants 
and apply it as a mineral fertilizer direct. 
B—We make a potash phosphate and apply the same in water soluble form. 
C—We use the super-sensitively chemically active potash-bearing material 


which has been in such form by our process to neutralize in whole or in part 
the acid fumes of smelters recovering thereby several valuable byproducts. 


York Off Ace 








j . Clark, General Manager 
Industry, Chemical Journal, Berichte der | mS es 7 
Deutchen Chemischen Gesellschaft. | — -or 
Back copies of domestic and foreign | P. S.—Does not this look interesting? os 
chemical periodicals for sale B. Login | 
& Son, 152 East 23rd St.. New York 
WANTED NEW and BOUGHT 


AUTOCLAVES 


Rotary or Agitating Type 
for 200-lb. working pres- 
sure. 

Advise size and type. 


THE NATIONAL RETARDER CO. 
930 N. Halsted St.. Chicago, Ill. 





SECOND 
HAND 


GLUCK BROS. 


DRUMS 


ANY KIND AND SIZE 


and SOLD 


Perth Amboy, N. J 








WE PAY HIGHEST PRICES FOR SCRAP 
PLATINUM 

Now is the time to dispose of platinum—do not 

walt until the price goes lower Fetimate or 

remittance by return mall. Reference if desired 
I. MILLER 

252 Colonial Arcade, Cleveland, Obto 
We also buy palladium and mercury and refine gold, 
silver and other precious metals. 





Get Bulletin 250 (250,000 Circulation) 88 pages 


ICKER ST. LOUIS 


TANKS 


Rails—Lecomotives—Care— Machinery 
Pipe—Compressors—Boilers—etc. 














price. 


COPPER DIGESTER 


WANTED 


Suitable for 100 lbs. pressure, size approximately 
4 ft. 6 in- x 22 ft. long. Send full description and 


FELS & CO. 


73rd Street and Woodland Avenue, PHILADELPHIA 








32 x 32 IRON FILTER PRESS, 36 cham- 
bers, 1% inch cake. 


1—C. Il. EVAPORATOR, 5 ft. diam., with 
pump and condenser. 
13—Brass and Iron CENTRIFUGALS 


COPPER JACKETED TANK, 6 ft. diameter 
by 6 feet deep. 


1—24 in. x 24 in. HYDRAULIC PRESS. 


130 in. Copper Basket CENTRIFUGAL. 
6—180 gal. Jacketed MOTT KETTLES, 





2—BUFFALO VACUUM SHELF DRYERS. 


FOR SALE 
Every Item an Excellent Buy 


2—Johnson Iron FILTER PRESSES, 18 
in. diam., 34 plates 1 in. cake. 

1—150 gal. CAST IRON STILL. 

2—48 in. TOLHURST CENTRIFUGALS, 

SINGLE EFFECT EVAPORATOR, 7 ft. 
diameter x 13 ft. long, with condenser. 

6 HP. GAS HEATER. 

30 x 30 Wooden FILTER PRESS. 

15—Wood TANKS 200 to 10,000 gal. 

12—Steel TANKS 200 to 4000 gal. 


Send us your TANK inquiries—our prices will interest you 
CONSOLIDATED PRODUCTS CO., 15 Park Row, New York. Barclay 9998 








TANK 


Buyer 
We specialize in the following: 


PRESSURE TANKS 
ACID TANKS 
STORAGE TANKS 
STEEL SMOKE STACKS 
STEEL HOPPERS 
STEEL BARRELS 


We will be glad to mail you our 
“STANDARD” list of tanks, 
carried in stock, or construct to 
your own specifications. 


STANDARD TANK COMPANY 
13-21 Park Row, New York 
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SAVING—SERVICE 


We search the idle industries for equipment, separate and leave the junk for 
the junkman and place the good high-grade, good-as-new, equipment in the 
active industries. Tell us what you are in the market for and have your name 
placed on our mailing list to receive ‘“The Economist’’ which lists and illus- 


trates all kinds of equipment. 


EVAPORATORS 


SINGLE EFFECT, DEVINE, IRON TUBES (TP-9%63), cast iron body 3 ft 
x 4in. L.D. x 14 ft. x 6 in. high. 260 sq.ft. heating surface in 132-2 in. O.D. 
No. 13 gauge steel tubes 48 in. long; steam chest designed for 45 Ib. steam 
pressure, fitted with 12 in. diameter cast iron center downtake; complete with 
interior catch-all, 8 x 12 x 12 wet vacuum pump and jet condenser. Shipping 
weight 17,000 Ib. This equipment is absolutely new; ready for immediate 
shipment from the works of manufacturer, J. P. Devine & Company. This 
evaporator can readily be adapted for use as a crystallizing effect by sub- 
stituting a conical bottom connected to two salt filters. It will be so quoted 
on request 

TRIPLE EFFECT, SANBORN, COPPER TUBES (TP-579%), iron bodies 
one tripe effect with 286 sq.ft. copper heating surface rated at 1040 gallons 
evaporating capacity per hour; one triple effect with 390 sq ft. copper heating 
surface, rated at 1666 galions evaporating capacity per hour 

TRIPLE EFFECT, SWENSON, IRON TUBES (CC-1202), 6 ft. 3 In. wide 
x 8 ft. 0 In. long x 11 ft. O in. hig Heating surface 880 sq.ft. in 336-—1} in 
O.D. tron tubes; complete with vapor lines, jet condensers and three vacuum 
pumps 

TRIPLE EFFECT, SWENSON, IRON TUBES (CC-1203), 6 ft. 3 in 
wide x 10 ft. 0 in. long x 11 ft. 0 in. high, heating surface 1120 sq. ft. in 336 
No. 18 gauge 1} in. O.D. welded steel tubes 10 ft. 0 in. long; complete with 
vapor lines, jet condenser; one 10 x 18 x 10 Dean wet wash vacuum pump; 
one 5x 7 x 8 Dean magma liquor pump; and two Biake Knowles 6 x 10 x 12 
duplex pumps 


SINGLE EFFECT, SWENSON, JUNIOR, IRON TUBES (TP-876-B). 
Contains 140 spellerized steel tubes, } in. diameter, 40 In. long. Total heat- 
ing surface 123 sq.f-. Equipped with jet condenser and vacuum pump 


DOUBLE EFFECT, BADGER, IRON TUBES (TP-944). Cast iron body, 
6 ft. 0 in. diameter, containing wrought iron tube sheets, charcoal iron tubes, 
catch-all mountings, auxiliari¢és including one 24 in. Weiss type counter cur- 
rent condenser with lead pipe: complete pump equipment, including liquor 
and vacuum; steam driven equipment: equipment new, never used. 


TRIPLE EFFECT, ZAREMBA, IRON TUBES (TP-944). Bodies 8 ft 
0 in. diameter x 20 ft. 0 in. high x } in. shell; containing 540 1-7-16 O.D. spell- 
erized steel tubes 9 ft. 9 in. long. Total effective heating surface each effect, 
2080 sq.ft. This equipment, including all auxiliaries and pumpe, with ex- 
ception of condenser. 


UADRUPLE EFFECT, ZAREMBA, IRON TUBES (TP-944). Each 
ell constructed of 4 In. steel, 12 ft. 0. in. diameter x 20 ft. Oin. high, 
containing 1-7-16 in. O. D. spellerized steel tubes 13 ft. 9in. long. Total 
effective heating surface each effect 4960 sq.ft. This equipment complete 
with all auaillaries, pumps but without condenser 
TRIPLE EFFECT, YARYAN, IRON TUBES (TP-1085). Each effect 
consista tube body 2 ft. 9 In. diameter x 12 ft. 0 In. long, containing 55-2) in 
tubes. Each effect is complete and recently re-tubed. Capacity approx- 
imately 1200 gallons per hour for > 4 per cent. concentration. No pumps 
or condensing equipment included with this equipment 








SPECIAL OFFERING 


Pfaudler and Detroit Standard Glass Enameled Steel Tanks 


These tanks come from one of the largest breweries in the country. 


equipment at attractive prices with immediate delivery. 


on fm Ww 


— 9-ft. 6-in. L.D., 9-ft. 9-in. long, 
10— 9-ft. 6-in. 1.D., 12-ft. 1-in. long, 
5 —10-ft. 0-in. 1.D., 12-ft. 2-in. long, 


* 


An excellent opportunity to secure choice 


— 7-ft. 0-in. L.D., 41-ft. 9-in. long, 10—48-in. rings, 379 bbls. or 11749 gals. capacity 
— 7-ft. 0-in. I.D., 82-ft. 0-in. long, 32—30-in. rings, 725 bbls. or 22475 gals. capacity 
— 8-ft. 0-in. 1.D., 82-ft. 0-in. long, 20—48-in. rings, 950 bbls. or 28500 gals. capacity 
3—30-in. rings, 134 bbls. or 
4—30-in. rings, 176 bbls. or 
4—30-in. rings, 208 bbls. or 
30—10-ft. 0-in. 1.D., 44-ft. 0-in. long, 17—30-in. rings, 800 bbls. or 24800 gals. capacity 


4154 gals. capacity 
5456 gals. capacity 
6448 gals. capacity 


COMPLETE DISTILLING EQUIPMENT FOR RECOVERY 
OF LOW-PROOF ALCOHOL OR OTHER SOLVENTS 


The Entire Equipment is Complete with all Intermediate Pipe Connections, Testing Apparatus, Fittings, 
Gauges, Etc., Necessary to Make up the Complete Operating Unit. The Column Construction is Entirely 
of Copper. 

Size of Size of Size of Size of Capacity—190° 
Kettle Column Condenser Dephlegmator Proof Alcohol 
4-ft. 0-in. x 6-ft. 0-in. 18-in. 15-in. 20-in. 50 to 60 gals. per hr. 

4-ft. 0-in. x 6-ft. 0-in. 16-in. 19'4-in. 16-in. 50 gals per. hr. 

4-ft. 0-in. x 6-ft. 0-in 24-in. 24-in. 24-in. 75 to 80 gals. per hr. 
6-ft. 0-in. x 24-ft. 0-in. 36-in. 28-in. 28-in. 125 gals. per hr. 
6-ft. 0-in. x 24-ft. 0-in. 44-in 33-in. 41-in. 150 gals. per hr. 
6-ft. 0-in. x 24-ft. 0-in. 50-in 33-in. 35-in. 175 gals per hr. 
6-xt. 0-in. x 24-ft. 0-in. 54-in. 35-in. x 8-ft. 10-in. 38-in. 200 gals. per hr. 





TECHNICAL PRODUCTS COMPANY, Inc. 


CHICAGO, ILL. 
728 Monadnock Bldg. 


NEW YORK CITY 
501 Fifth Avenue 


ST. LOUIS, MO. 
Railway Exchange Bldg. 


Phone Murray Hill 6488 
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Technical Service in Used Equipment 
IMMEDIATE DELIVERY 





TWO (2) NEW NITRATORS, 4 ft. inside TWO (2) NEW AUTOCLAVES, 38 in. in- TWO (2) NEW SULPHONATORsS, 53 ft. 


diameter, 5 ft. 6 in. inside height. side diameter, 69 in, inside of pot. 5 in. inside diameter, 6 ft. 4 in. inside 
Capacity 500 gallons each. Cast iron Capacity 300 gallons each; internal height. Capacity 400 gallons each. 
jackets and vertical cast iron tubes for working pressure 500 pounds. Without Arranged for direct firing. Agitator, 
cooling and temperature control, Agi- jackets—for direct firing. Horse-shoe eut gears, tight and loose pulleys. 
tators, cut gears, tight and loose agitator, cut gears, tight and loose 
pulleys. pulleys. Pot and cover made of semi- 

steel, 

I—DEVINE ROTARY VACUUM DRYER, 5 ft. 0 in. diameter i1—CAST IRON VACUUM PAN, 33 in. diameter x 48 in. deep 
x 25 ft. 0 in. long. steam jacketed with complete driving steam jacketed, complete with manhole, bottom discharge 
equipment, surface condenser, catch-all and vacuum pump necessary openings This machine new, not furnished with 
Excellent condition Used for reclaiming of rubber scrap condenser or pump 


l 54 IN. DIAMETER HARRIS COPPER VACUUM PAN, steam 
jacketed for either live or exhaust steam, equipped with 
stirring apparatus. Complete equipment with jet condenser 
No pump Suitable for new products, extracts, soups, et 


~—BUFFALO FOUNDRY MACHINE COMPANY'S ATMOS 
PHERIC DRUM DRYERS (‘C. C. 1219), 5 ft. 0 in, x 11 ft 
9 in. long Drums 1% in. thick Will stand 50-Ib. steam 


pressure Complete equipment including Buffalo Foundry 

patented feeding device. scraping knives, reduction gearing 12—ROTREX VACUUM PUMPS, 14 x 28. displacement of 243 
and tight and loose pulleys. A tank and two troughs are cu. ft. per minute. Direct connected to a 6 x 6 vertical 
included with this equipment under each scraping knife for enclosed throttling governor engine New equipment Im 
collecting the dry material mediate delivery. 

—PASSBURG-DEVINE VACI UM SHELF DRYERS (T P i ~WHEELER SURFACE CONDENSERS 4 in x 9 ft 2 in 
521). each 1150 sq. ft. heating surface. 17 shelves, tested long containing 1369 %-in. brass tubes and heads. All 
for 90-lb. pressure condenser, trays, truck pump. complete other fittings of brass New condensers Immediate 

. delivery. 

1—RUGGLES COLES DIRECT HEAT DRUM DRYER (iT. P 8—WERNER & PFLEIDERER MIXERS, size 15. type VI 
S76-C). drum 5 ft. diameter x 30 ft. long, with blower class B.B. tilting type, jacketed cast iron trough, air tight 
and tight pulley. cast iron furnace fittings, etc Outfit has cover: complete with pulleys. necessary driving mechanism 
sheet steel front with breaching and spout Capacity 100 gallons. 

— — , > waceTtT _ a ti—SHRIVER WOODEN FILTER PRESSES, 36 x 36 with 
1—BI FF ALO FOUNDRY ROTARY VACUUM DRY ER (T P seventeen to thirty-one chambers 2 in. thick, capacity rang 
1092), 2 ft. 0 in. diameter x 4 ft. 0 in. long. Complete ing from 16 to 29 cu. ft All in excellent condition 
, — without vacuum pump Brand new, used but 30 Available for immediate delivery 
ya. 
i—36 x 36 PROVOST WOODEN FILTER PRESS, with 24 
1—BUFFALO FOUNDRY AUTOCLAVE (iT. P. 405-C). 2 ft chambers forming 3-in, cakes. Corner feed, open delivery 
0 in. diameter, 3 ft. 6 in. deep. fitted with plug cock for non-washing type 


700-lb. ammoni: ressure: capacity 67 all Ss 
ee ee 1—No. 6 ABBE PEBBLE MILL, size 30 in. diameter x 30 in 
wide, complete with pulleys and supporting frames Very 


1—BUFFALO FOUNDRY AUTOCLAVE (T. P. 405-D). 2 ft good condition. 
0 in. diameter, 3 ft. 6 in. deep. 67 gallons capacity, 700-Ib 
ammonia pressure Has provision for stirring device but i—No. 8 ABBE PEBBLE MILL, 18 in. diameter x 27 in, long 
not equipped with frame with manhole on one side and drawing-off plug on the 


other Excellent condition 
12—-WATSON CENTRIFUGALS (T. P. 922-A). under-driven 


42 in. diameter steel baskets, 17 in. deep, no discharge i1—PEBBLE MILL, made by the Patterson Foundry & Machine 
aluminum hinge covers Speed 900 rpm. New bronze Co.. 53 in. outside diameter x 6 ft. 3 in. long, type “B 
bearings, shafts and baskets will be furnished Condition excellent, used only few weeks 


TECHNICAL PRODUCTS COMPANY, Inc. 


CHICAGO, ILL. NEW YORK CITY ST. LOUIS, MO. 
728 Monadnock Bldg. 501 Fifth Avenue 1945 Railway Exchange Bldg. 


Phone Murray Hill 6488 
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MACHINERY FOR SALE 


100 gal., 150 gal 
and 40 in, iron baskets—26 in., 
Copper baskets 
Conveyors—Six steam jacketed screw 
8 ft. and 12 ft. long with 10 in 


Dryers— Direct heat rotary dryers—? ft. 
x 18 ft.. 3 ft. x 20 ft., 3 ft., 
40 ft.. 7% ft. 
x 35 ft 
Steam heated air rotary dryers 3% ft. x 25 ft., 4 ft. 
5 x 23 ft 

Steam jacketed dryer with stirrer—3% ft. x 12% ft. 

Vacuum drum dryers—40 in. x 80 in, with bronze drum. 

Vacuum shelf dryers—4 shelves. 10 shelves, 17 shelves. 

Rotary vacuum dryers—5 ft. x 25 ft.. 5 ft. x 33 ft. 


Autoclaves—75 gcal., 
Centrifugals—32 in 
36 in 


30 in, and 


conveyors—18 in. x 24 in. x 
screws 

x 10 ft.. 3 ft. x 15 ft., 3 ft. 
x 30 ft.. 5 ft. x 35 ft.. 7% ft. x 
x 60 ft.—Double shell dryers 4 ft. x 28 ft.. 5 ft. 


x 24 ft. 


Evaporators—Single, double, triple and quadruple effects. 

Filter Presses—No. 2 Sweetland, 6 ft. x 4 ft, Oliver plate and frame 
presses 

Hydraulic Presses—500 ton B&B—24 in. x 24 in. 75 ton with 


heated plates—24 in. x 24 in. 50 ton knuckle joint press, 


Nitrators, ete.—1600 gal. and 250 gal. nitrators—1250 and 500 and 

150 gal. sulphonators—1000 gal. reducers One 7000-gal. 
nitrator 

Kettles, Mixers, 


ete.—800 gal. steam jacketed mixer—300 gal., 
250 gal., 200 gal., 150 gal. steam jacketed kettles. 

Mills, Crushers, ete.—18 in. and 74 in. Coggswell mills—‘Z8 in. 
Schultz-O' Neill mill—42 in. Burr Stone mill—4 in. x 18 in. ring 
roll crusher—20 in. x 18 in. stone chaser mill—33 in. Fuller- 
Lehigh mill. 

Oil Mills—Two complete oil mills for corn or cotton seed oil. 

Stille—700 gal. C.l. with stirrer, steam jacketed—One 
one 150 gal., ditto. 

Copper stills with fractionating columns 14 in. to 66 in. in 
diameter for solvent recovery or ether or alcohol manufacture. 

Vacuum Pumps—4 in. x 6 in. x 7 in—S& in. x 10 in. x 12 in—10 
in, x 16 in. x 18 in.—18 in, x 14 in. x 12 in. 


Tanks—1000 gal. and 550 gal. steam jacketed tanks—60 in. x 28 
in. jacketed tanks with stirrers—mixing tanks—cone bottom 
digestion tanks—rendering tanks, storage and pressure tanks. 
Two complete nitric acid plants. 


All of the above equipment is complete and in good condition. 


Also a lot of Boilers, Engines and Dynamos, Pumps, Air Com- 
pressors, Gas Engines and producers—special equipment. 


W. P. HEINEKEN, 
95 Liberty St., 


250 gal. and 


Engineer 
ms Oe Tel, Cort. 1841 





CHEMICAL MACHINERY 


GUARANTEED TO BE IN FIRST-CLASS CONDITION. 
IMMEDIATE DELIVERY. 


2—Sh. St. Reflux Condensers, 30 x 18-in., unit fitted with heavy coil. 


1—tIron Filter Press, 30 x 30 x 40-in. frames. All frames highly 


machined unit further equipped with necessary liquor inlets and 
discharge cocks, trough, etc., complete. 


1—Duplex Filter Press Pump, 6 x 4 x 6-in., 
filter press. 


1—Wooden Filter Press, 30 x 30 x 40-in. frames, unit further 
equipped with necessary liquor inlets and wooden discharge cocks, 
trough, etc., complete. 


for the above mentioned 


1—Duplex Filter Pump, 6 x 4 x 6-in., 
filter press 


2—Cast Iron Fusion Kettles, 6-ft. dia. x 3-ft. deep, units fitted with 
extra heavy stirring device, tight and loose pulleys, covers 4-in. 
jacketed discharge valves. 


2—Sh.St. Dissolving Kettles, 6-ft. dia., 4-ft. deep, units equipped with 
covers, funnel shaped inlets to receive fushion discharge, 3-in. 
discharge, etc. 


1—Sh.St. Acidilator, 8-in. dia. x 6-ft. deep in the straight with 
conical bottom, unit fitted with stirring device, tight and loose 
pulleys lead cooling coil and perforated pipe for air agitation. 


1—C. 1. Evaporator, 6-ft. dia. x 17-ft. high. be = ay uipped with 
1000 sq. ft. heating surface 500-2-in. O.D long, 
unit further equipped with sight glasses, is- ~ vapor out- 
let. vacuum breaker. necessary liquor inlet, eye- -beam evaporator 
support, C.l. support ring. Complete in every detail. 


i—High Efficiency Wet-Vacuum Pump, 10-in. x 14-in. x 20-in. to- 
gether with necessary Jet Condenser to be used in connection 
with the Evaporator above mentioned 


1—Set of Flanged 18-in. 
named units. 


1—Sh.St. Storage Tank, 30-in. dia. x 10-ft. 
one flanged bolted shut, necessary inlets and outlets, complete. 


1—4ust Iron Acid Egg, 3-ft. dia. x 5-ft. deep, flanged section, bolted 
with necessary inlets and outlets, vent. etc.. complete. 


3—Sh.St. Double Riveted Storage Tanks, each 7-ft. dia. x 30-ft. long, 
with inlet and outlet, 2-in. air inlet, 16-in. manhole, very rigid 
construction 


for the above mentioned 


dia. Vaper Pipe for connecting the above 


long, with dished heads, 


Address—S. W., P. 0. Box 178, BUFFALO, N, Y. 











CHEMICAL MACHINERY 


GUARANTEED TO BE IN FIRST-CLASS CONDITION 
\JMMEDIATE DELIVERY 


DRYERS. vacuum shelf. 1—Devine, 6 shelves, complete with condenser 
1—Devine, 3 shelves, complete with condenser and belt-driven vacuum pump 

EVAPORATORS., triple-effect. 1—Swenson, cast tron shell, 3 ft. 2 in. x 7 ft 
3 in., —e ft a surface in each effect. 168 tron tubes, 1} in., 6 ft. long 
complete with jet condenser, circulating and vacuum pumps, vapor lines, etc 
1—Hoffman-Ahlers, cast tron shells, 7 ft. dia., each effect containing 600 copper 
tubes 2 in. O. D. x 5 ft. long, complete with condenser, circulating pumps and 
vapor lines. 1—Lillie, each effect containing 374 tron tubes 3 In. dia. x 5 ft. 2) 
ing. long; complete with circulating pumps. 1 
effect 5 ft. dia., 1 
dia., 3 ft. long 


EVAPORATORS, singe effect. 1 
I 


Allentown Boiler Works, each 
2 ft. 6 In. high, steel shell, containing 385 steel tubes, 2 in 


Ernest Scott, copper « shelves, 42 in. dia 

11 ft. 6 in. high, containing 131 copper tubes, 2 in. dia long and 5 copper 
tubes 4 in. dia., 42 In. long; complete with copper se: rator, saveall, jet con- 
denser, steam driven vacuum pu iping, etc Swenson, Jr.. No. 1, 
301 x 48 In. long, complete with jet t ulonee., steam driven pump and piping. 

FILTERS, wooden giere. A frame, double washing type. 6—Shriver, 
36 x 36 in., 17 to 31 fram 

NITRATORS. 2—Buffalo, seen gal., 
1600 gal., 5 ft. dia. x 8 ft. 6 in. deep 2—Buffalo, 800 gal 

PULVERIZERS. |-—Schults-O' Neili, 22 in. dia.. with dust separator. 2—Ray- 
mond No. 0000, with dust separator. 


REDUCERS. 2-—Buffalo, 1600 gal. 2—Crescent, 1600 gal. 


RECTIF YING COLUMNS. 1—Column, 55 in. dia., 16 ft. 8 in. high, body, 
6 x 24 ft. steel; dephiegmator 3 ft. dia.'x 8 ft. 10 in high, copper condenser 
3 ft. 2 in. dia. x 7 ft. 6 in. high. 1—Column, 48 in. dia., 28 tee 4 4 in. high; body 
7x7 ft. copper; ‘dephiegmatcr 48 in. dia. x 8 ft. long, copper; condenser 28 in 
dia., 14 ft. 1 in, long, copper. 1—Badger Column, 46 in. dia., 16 ft. 8 in. long, 
copper body 7 x 10 ft. steel; dephiegmater 33 in. dia., 7 ft. 7 in. long; copper 
condenser, 30} In. dia., 8 ft. 2 in. long, copper ¥ ho Oe . 
long; body 6,x 8 ft. steel. dephiegmator 19} in. dia., 2 x 7 ft. 7 in. long: con- 
denser 23 in. “dia., 8 ft. lin. long. 1—Column, 214 in. dia., 6 ft. high, co 
no kettle; dephlegmator, 21% in. dia. 7 ft. 6 in iong. copper; condenser, 10) in 
dia., 7 ft. long, cop 1—Column, 23 in. dia., ft. 10 in. high; kettle 
dia. x 6 ft. long, steel: dephiegmator 2-in. copper coil and condenser 2-in. Ase 
coll. 1—Badger Column, 16 in. dia., 10 ft. high; jody aft dia., 5 ft. 9 in. long, 
copper; dephiegmator 16 in. dia., 7 ft. 14 in. long; condenser 19} in. dia.. 
7 ft. 74 in. long 

STILL, crude Benzol. 1—Body 9 ft. dia., 5 ft. high, steel; condenser 2 in. steel 
coil, 18 turns in steel tank, 6 x 6 ft 


STILL, Benzol rectifyin 1— Body 6 ft. dia. x 64 ft. long, steel: column 20 in 


5 ft. dia. x 8 ft. 6 in. deep. 1—Crescent, 


dia. x 23 ft. high, steel; ephiegmator 16 in. dia. x 8 ft. long, brass tubes. Con- 
denser 16 in. dia. x 8 ft. long, brass tubes. 
STILL, Copper vacuum. 1-—250 gal. 5 x 2 ft. 6 in., 18-in. dome, . .-in. copper; 


steam jacketed and agitated with googe-neck, 2- in. copper coil condenser and 
receiver 


TANKS, steel mixing. 8—2400 gal., 


74 ft. dia. x 7) ft. deep; steel agitator, 
open top 


GLANDER & CO. INC., 115 Broadway, New York City 
Telephone— Rector 8996 












When you want 


Men 


Put your advertising 
for them onthe same 
basis as other publicity. 


If you want competent and 
efficient assistants, experienced 
in the field served bv this 
journal. you will naturally find 
such men among our readers— 
which include the keenest and 
most progressive men in the 
industry 


Get in touch with a number of 
these men and select the one 
that is best suited for vour 
needs. 


Only $1.50 for 30 words 
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Ss ‘A Mm ry, ELECTRIC &. B; Th ; : 
> 4 : \ IsGo " j 
wa! ome vel + | ELE. f Inc: 
of ; wire Vl ade ro 
Main Office: Baltimore, Md. New York Office: 280 Broadway 
Phone St. Paul 7720 Phone Worth 1254 
Electrical Equi t For E P 
INDUSTRIAL ELECTRIC PLANT SYSTEMS er AN ARG 
DESIGNED AND INSTALLED ae 
. . . a 
S Jobbers, Distributers, Manufacturers and Maintenance = 
erro 4 . . 4 
he ya Engineers of STANDARDized Apparatus pe +o 
PART OF OUR STOCK IS LISTED BELOW WRITE WIRE PHONE 
3-Ph., 25-Cy., 220- and 220-Volt, D.C. Motors 
440-Volt Motors H.P. Make Type Fid. rpm. Avail 
No. Hp. Make Type R.p.m Ava | 4 W.-H Sh 1140 'U St 
1 1 Westg. CSA 750 New Stock 1 2 New Eng. F Sh 800 U St. 
: 2 he * 8. ao Deed seer 13 Triumph Sh 1000 U St, 
! 44 Burke cs. 1500 Used Stock 13 W.H. 8 Sh 1800 U St, 
, 2 w &. K . 750 New Stock 13 WH. 8 Sh. 2000 U St 
1 nae ae sooo’ 14 Wa D.F, Sh. 1700 U St 
1 741 G.I M sed Stock 1 73 G.E. Var. Spd.Cpd. 450/900 
' 4 Ww A-< A.N. i t Stock U St 
! 15 W.T K. 750 New Stock e . a 
1 15 A.C. AN 1500 Used Stock |} 7) G.I CA. Sh. 1525 U St 
2 ~ wr * My 70 New wes 110 W.H N Sh 1250 U St 
3 0) e 750 New Stock . . eon 11 @ 
3 30 AC. AN.” 75 New Stock 115 W.H. 8 Sh 725 U St 
4 40 W.E. KT) 750 New Stock 1 20 Ft. Wayne B-I Kel. Cpd, 820 U St 
: 40 Ax ALN. 70) New Stock rn : : "7. 11S 
: awe ne” oe Re «68 25 UGE. CL. Sh, 675 U St 
' 45% A-< A.N. 750 New Stock 
; 75 Wh C8. 750 New Stock 
75) «OW. K 1500 New Stock 
1100 WE. K 1500 New Stock Belted D.C. Generators 
1150 A ANY SO) New Stock 
: 1m W.Ft k 750 New Stock 
; 2160 W.I M 7h) New Stock No. Kw. Make Type Vit. Rpm Avail 
Pho OW fy ew Stoc ’ 
‘ I M 500 New Stock 11.8 F-M rR. 110 2350 U Stock 
I 10 Wh. 8. Cpd. 250 1325 U Stock 
2-Ph., 60-Cy., 220-Volt 
Motors 
; 2 ¢ K.Q, 1200 Used Stock Chain Drives 
110 W Ht 1200 Used Stock 
. Link Bett Silent Chain Drive 
; Single-Phase, 60-Cy. 1—Flanged Steel Pinion, 4.987-in.diam., 
25 teeth, j-in. pitch, 1y-in. bore, 
Motors i x j-in. K. 8. tapered to Fin. 
—Flanged C Wheel, 11.942-1 
: No. H.P. Make Type R.P.M. Avat No.Hp. Make Type Volts R.P.M.Ava!! i ™ tee é a. hiteh aie 
A.C. Turbine Generator +. its Avail diain., 60 teeth, -In. piteh, 
1 20 GI M 600 Used Stock ! WA ALR. 110-220 1800 N 7-15 bore, 4x 4-in’ K.S., tapered to 4 In 
: Sets 1 2 Wh. C8. 1200 New Stock | ,! WH. A-R. 110-220 1200 N S-W CL to CL of drive, 16 in. 
f 3—2000-kva Bephece, 60-cycte. 2 3 A: AN 720 New Stock 1 WH AR 59) 1200N 8 Ww This Chain Drive is complete and has 
§ oe 3-pP , . 2 75 A.«A AN 000 New Stock 12 Wag a om +s never been used. It is in our stock due 
6600 /4000-volt, 1200-r.p.m. West ae ¥ — Ses 2 ag. B.A 1200 U Stk 
1 75 Wh C.-W. 900 New Stock 5 ' : "7 15 to change in the vlavs of the ‘ob ‘or 
: inghouse-Parsons Horizontal 1100 Wh ce 900 New Stock 12 WwW. AR 1800 N 7-15 > esene a, 
H Turbines and Generators, com- | inn Wh w 720 New Stock : .. s . 2 110-330 1200 a 5-15 Which it was orderec 
: plete with switchboards, exciters Mm OW Ww 730 New Stock 3 } 220 1200 N 7-15 
; and Alberger 8000-sq. ft. surface $ \%, YO CY: Ga Nem Steck 615 WH ALR. 110-220 1800 N 7 30 
condenser, with auxiliary pumps. 7 iso) Wh CW 900 New Stock | 2 W.-H. A.R. 110-220 1200 N 6-15 
Stirling Boilers are atso available. 5 on) wh cw 720 New Stock : 5 ¥ ac \ 110-220 900 u es D.C. Turbine Generator 
Complete plant equipment can > . ; le vk 5 ag ev 220 900 U Stk s 
ym - a, Wk - 4 4200 Wh. C.W. 600 New Stock | 7; Wag. B.A. 110-220 1200 U 3-R Sets, 125-Volts 
Our stock includes a large number of 
Auto-Starters and Resistance Starter, 
for squirre] cage Motors Also Drum 
4— Complete Engine Generator Sets, {Pe and Face Plate Type for Slip Ring 110-Volt D.C. Motors Pinion and Gear 
each ubit consisting of a 
6)-kw., 120-volt, direct current Ft No.Hp. Make Type Fid. R.p.m Avail. 4—spur Gear 1) D.P., 2.0944-in, C.P 
Wayne Wood “yetem Generator. 3-Ph., 60-Cy., 550-Volt 221/16 R&M Sh 900 UStk 6-in. face, 56 teeth, 37-33. ta. P.D.., 
direct connected to a Chandler , : 4/-in. bore, Ij-in. x j-in. keyway, 
i Taylor horizontal 13 x 13 slide valve Motors bt Wh R Sh 1800 U Stk complete with Shate x - Bearing ior 
: steam engine, operating at 240 Xo.Hp. Mak fvee Roa aver 1 1} Diehl G Sh 1180 U Stk bolting to pedestal foundation 
r.p.m. on 100 Ib. steam pressure o.Mp. ake , , a 4 & , i i's > > " : 5- 
Included with the above sets are 6 15 Wh cs 1800 New Stock $ - ' : _ — : — = — De ‘ 1 aw ag “iin 
' 4—Generator Pancis, with the usual | 75 GE. M 514 Used Stock | *0 ~ a oe — bore, ij-in. x |-lu. keyway. Gear 
; meter equipment and circuit break- | 75 Wh cC.W 900 New Stock 1 60 Wh. S.A, Sh 1000 U St, ratio 2.4 to 1. 125 np. at 514 r.pm. 
ers and switchis on them. All four | 150 Wh HUE 600 Used Stock 
units are in first class condition and | 150 W.E. M 600 New Stock 
are available for immediate deliv- 5 hg \ > x .- yo ao ack 
TY vT . tu ! € ‘ 2 ] sew oc 
be ——— 1 200 W F M.3 re. 600 New Stocp TRANSFORMERS 
Let us know your require- 
T 3-Ph., 60-Cy., 2200-Volt ments as we have a large 
No.Hp. Make Type R.p.m., Avail 
; 1 75 A ¢ AN\ 720 New Stock 
: 3-Ph., 60-Cy., 220-Volt and ? 7) Wh. CW. 0 New Stock FREQUENCY 
a , 0 y Ss tvoc 
: 440-Volt Motors 1 100 Wh. C.W. 900 New Stock CHANGER 
r . _ 1150 Wh H.1 600 Used Stock 
No.Hp. Make Type R.p.m Avall 1150 W.F \! 600 New Stock SET 
1 i GE K 600/1800 U_ Stock 2 150 Wh c.W 600 New Stock 
2 2 Howell 8.C 1800 New Stock 3 150 Wh c.W 720 New Stock 
1 3 Howell S.C. 1890 New Stock | 200 W.E.M 3 Bre. 600 New Stock 25-60 Cycies 4000 
1 3 Triumph 8.C. 1800 Used Stock 2 200 Wh C.W. 600 New Stock i 
: 5 AC. AN. 1200 New Stock oa pay “e 
: 7! Howell §.C. 1200 Used Stock an 
3 7) Wh. CS. 1800 New Stock 3-Ph., 25-Cy., 550-Volt ilable f | 
| 7) Wh. HLF. 1200 Used Stock M SS ne Ser enrty 
: 15 Wag. Elev. 1200 Used Stock otors delivery. 
, cw 1200 N 8 : . 
4 20 Ac ANY 1200 od — No.Hp. Make Type R.p.m. Avail. 
7 20 F.-M. KBV. 1260 New Stock 1 30 AC. AN 750 Used Stock 
Meeting the Emerg Is Standard Practi 

















l=] SEARCHLIGHT SECTION [**) om ¢ im ne 


FOR SALE 


SURPLUS MATERIAL AND EQUIPMENT 


All classes of ship construction and Shipyard Plant Construction equipment and material including large quantities of 





Wood Working Machinery Marine Equipment 6 see Pumping Machinery : 
Machine Tools and Fixtures Air Compressor Equipm Scrap Metals 

Electrical Machinery Contractors Equipment — Supplies Lum 

Boiler Shop Equipment Bridge and Gantry Cranes Deck Equipment 

Forge Shop Equipment Steel Plates, Shapes and Bars Galley Equipment 


All parties interested in the purchase of any of the foregoing classes of material will receive formal invitations to bid periodically as the 
material is available if they will promptly request that their names be placed on mailing lists for the items in which they are interested 


SALVAGE—UNITED STATES SHIPPING BOARD EMERGENCY FLEET CORPORATION 


140 North Broad Street, Philadelphia, Penna 








HEATERS 


I 1R0CRB: Bererma Hate BREWERY EQUIPMENT FOR SALE 


1—200-hp- Reilly Multicoil Heater 


i—1000-hp. Wheeler Condenser Consisting of Nothing Over Six Years Old | 








TANKS A 25 Kw. Generator set, Crocker-Wheeler, pressor. Good heavy Brewer's hose, with 
1—400,000-gal m Tank - . 
i of ones and ‘closed oe Fests —_— 125 volts, 200 amperes, 325 r.p.m., direct couplings at 25c. per foot. 
sizes of Tanks, open and closed, suitable for . , , ‘ é on 
storage of gasoline, or fuel oll, in stock at our connected to a Fitchburg side crank em 3 ft. x 4 ft. copper tanks at 25c. per 
Boston yard gine, complete with switchboard—can be pound. Also same sizes Fiber tanks. 
CHEMICAL EQUIPMENT seen running. A complete rice cooker or digestor, with 
2—Phenol Srilis, 44 in. dia. x 4 ft. 2 in. deep stirring device. A complete modern Malt 
i—Jacketed Vacuum Still, 6 ft. 6 in. dia. x 6 ft A @Oten eeitgueting maaiien, SP 8 atts hannes ent cate, A tet of 6 to 
1—Nivsaring Kettle (with agitator), 4 ft, 2° in zontal heavy duty frame, Wolff make, div 1 2a sient oh plete with ' 
_— » » w : 
deep x 3 ft. & in. dia. rect connected to a Watts & Campbell Cor- - t, alent chain complete = oe 
2—Cast Iron Kettles, 35 in. dia. x 36 in. deep 30 ft. or 40 ft. A lot of weoden tanks 12 
6—Steel Jacketed Plates liss engine. four stacks of good ammonia = | 19 ang 10 ft. in diameter x 14 ft. high 
a i 11%  pmceemepebceotee condensers, atmospheric type, complete high 44 $190.00 each f.0.b. cars New York City. 
1—Fusion Kettle (with agitator). equipped with pressure side. 200 barrel copper Brew 
» 7 30 and 
1—Rocary” br 6a Om es Oh te kettle, will sell all or part of it. Double AS Gums Se semeres png days “ 
Devine of Buffalo, N. ¥ , ‘ Brine) prices upon application wi very invit- 
1—New  Roctitvying Column or Benzo! Still, pipe Deckbach copper beer (for _ ing. Address A. M. Stadler, c/o W. A. 
33 in. 2 90 B.S pe. tong (with otili 6 ft. 6 tn cooler. All sizes of copper pipe at 22c. wig @ Company, Brewery, 390 Cherry 
2— atl Ganda 42 in. dia. x 42 in. deep, per pound. All sizes of good brass valves Street. New York City. Salesman on job 
1—Galvanized Als Tank, 30 in. dis. x 6 ft. long at 40c. per pound. 16 Worthington pumps. = aj) day long or address me at 405 Lexing- 
dished h ), 5/16-in. te sizes from 6 x 4 x 6 up. Also some ton Avenue, New York City: ‘phone Murray F 
5 pereerind, pak. 6 f. te Gin. s 19 fe. bigh. ft pressure pumps. Worthington Air com- Hill 4375. 
dia. x 5 ft. long ‘ 
Several Vorthington Duplet Pumps. { 
BOILERS 
6— Manning Vertical Boilers, 185 hp.1201b. pressure 


2—Erte Cihiy Water Tube boilers, 400-hp. each. 


i—Prankiin S00-bp, Water Tube. WELDED TANKS 
l—Mass. Standard, 72-in. Horisontal Return STEEL 
Tubular SHIPPING DRUMS f 


1—Maass. Standard 66-in. Horizontal Return 


TuPW Also Vertical Types in Stock LIGHT SHEET METAL PRODUCTS AND REPAIRING 
WHOL W. First St.-8. Boston, Mas CARBONDALE WELDING CO. CARBONDALE, PA. 











For Sale at once FOR SALE BOILER SNAP 
WESTINGHOUSE Equipment of Elec- $28 EP. Of In, 5 20 0. waster bles 136 


Ask stock list of 1000 


TRANSFORMERS trolytic Zinc Plant meskinery bergeine. | 


WICKES MACHINERY CO. : 








2914. . . " including Wood Tanks of various sizes, Jersey City, N. J 
3 377 _ kva., single phase, 60 Agitator and Dorr Mechanisms, Port- mae 
= a — primary, land Filters, Filter Presses, centrifu- 
22U volts secondary. gal and triplex Pumps, Air Com- 
1—15-kv: ingle-ph 60 l pressors, wet and dry Vacuum Pumps, TANKS 
a oe ee ow Shafting, Pulleys, ete. FOR SALE 
22,000 volts primary, 220 sec- a Redes 
ondary ‘ Detail list on application. 100 to 20,000 gals. 
- RIVER SMELTING & REFINING CO. immediate Shipment 
LINN GROVE LIGHT 4 powEn co. Keokuk. lows PEERLESS IRON & METAL CO. 


Linn Grove, 552 Penobscot Building, Detroit, Mich. 














GUARANTEED MOTORS 














FOR SALE 220-410 60 cy, 3 ph EARCHLIGHT 
ie? 200 HP. GE. 500 RPM ERVICE 
All sizes between the foregoing. ECURES ; 
1000 boilers, engines, pumps, generat 
GAS ENGINES and motors heave in tech. a ATISFACTORY 
WICKES MACHINERY co. ITUATIONS 
i—Fairbanks-Morse, Hor. 60-hp., Jersey City, N 20033 

Type H, equipped for Gas or — 

Gasoline operation; also equipment : 

for Kerosene operation. 2 =: + << «¢lfmsimssmm PE AAO LEP IP Pe 


1—Foos Hor. 50-hp. Gas Engine 


SOUTHERN ACID & SULPHUR & NURSE B RU ¥ 


1303 Boatmen's Bank Bldg., St. Louis, Mo. 
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WHAT AND WHERE TO BUY 


A Classified Index of Advertisers in this Issue 
For Alphabetical index See Page 186 

















Acid Concentration Apparatus 
Buffalo Foundry & Machine Co. 
Chemica! Construction Co. 
Duriron Castings Co. 
International Glass Co., The 
Kalbperry Corp. The 


Oakland Copper & Brass Works. 


Pratt Eng. & Machine Co. 
Thermal Syndicate, Ltd.. The 


Acid Distillation Ap 
Buffalo Foundry Machine Co. 
Pratt Eng. & Mach. Co. 
Therma! Syndicate. Ltd.. The 
Valley Iron Works (Wmspt., Pa.) 
Acid Eggs, Cast tron 
Bethlehem Fidry. & Mach. Co. 
Buffalo hag 4 & Mach. Co. 
Devine Co.. J 
Elyria Enameied Products Co. 
Glass Coating Co. 
Lummus, The Walter E.. Co 
Pratt Eng. & Mach. Co 
Stearns-Roger Mfg. Co 
Stuart & Peterson Co. 
U. 8. Cast Iron Pipe & Fdry. Co 
Valley Iron Works (Wmept., Pa.) 


Acid . Stoneware, Acid Proof 
| t. Maurice A 
U. S$. Stoneware Co. 


as Rasteting Glass Enameled | 
tu 


Enameled Apparatus, Acid 
Resisting 


Acid Ware 


See Enameled Ware, Glaseware. 


Porcelain, Silica and Sunenewre. | 
Aeroplane Dope 
Hercules Powder Co. 
Agitating Machinery 
Buffalo Foundry & Machine Co. 
New England Tank & Tower Co. 
Nickle. Frank H. 
Werner & Pfleiderer Co.. Inc. 


Agitator Tanks, Wood 
Atlantic Tank & Barrel Co 
New England Tank & awe Co. 
Pacific Tank & Pipe 
Stearns Lumber co, rT. The 
Agitators 
Blaw-Knox Co. 
Dorr Co.. The 
General Filtration Co 
General Machine Co. 
Johnson, John Co 
New England Tank & Tower Co. 
U. 8S. Stoneware Co 
Werner & Pfleiderer Co., Inc. 


Alr Compressors 
Ingersoll-Rand Company 
Taylor Instrument Companies 
Worthington Pump & Mach. Corp 


Alr Conditioning Apparatus 
Atmospheric Conditioning 
Carrier Engineering Corp. 
Pleisher, W. L.. & Co., Inc. 
Spray Eneineering Co. 
Sturtevant. B. Co 


Alr Lift Eapotes Sete 
In 1-Rand Company 
utte & Koerting Co. 
Worthington Pump & Mach. Corp 
Alr Separators 
See Separators, Air 
Alr Washers 
——- Blower Co. 
tmospheric Conditioning Co 
Carrier Engineering "1 
Sturtevant. B F.. Co 
Alkalies 
Solvay Process Co. 
Alloys 
See Ferro-Alloys 


Alloys, Special 


Amines 

Newport Chemical Wks. 
Aluminum 

Aluminum Company of America 


Electric Smeit. & Alum. Co. 
Ammeters 

Weston Elec. Instrument Co. 
Ammonia Liquid Plants 

Lummus, e Waller E. Co. 
Analytical A 

Ainswort nregrates, Son 

Bausch & Lomb Optical Co. 


Braun Corporation, The 
Braun-Knecht-Heimann Co. 


Corp. 


Corporation 








Buffalo Dental Mfg. Co. 
Central Scientific Co. 
Daigger. A.. & Co. 
Denver Fire Clay Co 
Eimer & Amend 

Harger Co., F. D 
Hoskins Mfg. Co 
Kauffman-Lattimer Co 


Laboratory Appuratus Co. (Pitte- 
burgh) 

Mine & Smelter Supply Co. | 
Palo Conmipany 
Sargent. E. H.. & Co. 
Smentific Materials Co 

Seranton Glass Inst. Co., Inc. 
Thomas Co.. Arthur H. 


Welch Manufacturing Co., M. W. 


Analyzers, Gas and Automatic 
Harger Co., F. D 
Uehling Instrument Co 
Williams Apparatus Company. | 


Anodes, Graphite 
Acheson Graphite Co. 
‘itoatey Concrete Distributing | 
ley Manufacturing Co. | 
ratus (Filtration) | 
ermutit Co. | 
Apparatus, Iron Removal 
ermutit Co. 


Arches, Furnace Combustion 
Green Engineering Co. 


Ash Conveyors, Steam Jet 
Green Engineering Co. ; 


Ash Handling Machinery 
Bartlett & Snow, The C. O., Co. 
Beaumont. R. H. Co 
Blaw-Knox Co. 

Gifford-Wood Co. 
Jeffrey Mfe Co 
Guarantee Construction Co. 


Assayers 
See Professional Directory, Pages 
165, 166. 167 


Autoclaves 
Blaw-Knox Co. 
Buffalo waa A & Mach. Co. 


Ot, Geo. F.. Co. 

Stokes, F. J.. Machine Co. 

Valley Iron Works (Wmspt., Pa.) 
Warren Foundry & Machine Co. 


Automatic Car Drive Systems 
Pratt Eng. & Mach. Co. 


Automatic Skip Hoist eaten 
Cutler-Hammer Mfg. 


Balances and Weights 
Ainsworth, Wm... & Sons 
American Kron Seale Co. 
Bausch & Lomb Optical Co 
Braun Corporation. The 
Braun-Knecht-Heimann Co 
Central Scientific Co. 
Eimer & Amend 
Gaertner. Wm.. & Co 
Lenz Apparatus Co 
Palo Company 





Co. 
* Materials Co. 
Welch Manufacturing Co., W. M 


Ball Millis 
See Mille, Ball, Pebble, Tube 


Barometric Condensers 
Buffalo Foundry & Machine Co. 
Ingersoll-Rand Company 


Barrels, Steel, Bilge, Agitator and 
Open Head 

Detroit Range Boiler and Steel 
Barrel Co. 


Baskets, Di 
Newark ~ ycioth Co. 


Battery, Plates and Carbon 
Speer Carbon Co. 
Stackpole Carbon Co. 


Belt Cement 
Hercules Powder Co. 


Belt Conveyors 
Barber-Green Company 
Bartlett & Snow, The C. O.. Co. 
Beaumont Co.. R. H. 
Caldwell. H 4 & Son Co. 





g. Co.. 


Belting, Silent Chain 
Morse Chain Co. 





| Books, 


Bins, Steel and Concrete 
Beaumont Co., . 
Brown [loisting Machinery Co. 


Bleaching Powder 
Arnold Hoffman & Co., Inc. 
Electro-Bleaching Gas Co. 


Blowers, Fan or Positive Pressure 
Abbé Engineering Co. 
American Blower Co 
Beach-Russ Company | 
Buffalo Forge Co. 
Connersville Blower Co. 
Nash Engineering Co 
Roots, P. H. & F. M.. Co 
Sturtevant. B. F.. Co. } 


Blowers, Flotation 
Connersville Blower Co. 
Nash Engineering - 
Roots, P. H. & F. M., Co. 


Blue Water Gas Ap 
Gas Engineering Co 
Boiler Coverings 
Celite Products Co. 
Magnesia Association of América | 
Boiler Feed Water Purifying Appa- | 
ratus 
Permutit Co. 
Lea Courteney Co. 
Boiler Settings 
Gravert, Wm. J., Inc. 
Boilers, Return Tubular 
Coatesville Boiler Works 


Boilers, Water Tube 
Vort. Henry. Machine Co. 
Wickes Boiler Co. 

Bolting Cloths, Silk 
Abbé Engineering Co 


Loose Leaf 
Lefax. Inc 


Books, Technical 
Lefax, Inc. 
McGraw-Hill Book Company 
Scientific American Pub. Co. 


Brick, Acid Proof 
Acid-Proof Clay Products Co. 
Chemical Construction Co. 
Crescent Refractories Co 
General Ceramics Co. 
Harbison-Walker Refractories Co. 
M. A. Knight 
U. 8. Stoneware Co. 


Brick, Chrome 
Harbison-Walker Refractories Co. 


Brick and Clay, Fire 
Armstrong Cork & Insulation Co. 
Carborundum Co. 
Crescent Refractories Co 
Denver Fire Clay Co ! 
Foote Mineral Co 
Gravert, Wm. Jr., Inc 
Harbison-Walker Refractories Co. 
Brick Carborundum 
Carborundum Co, 
Brick, Insulating 
Armstrong Cork & Insulation Co. 
Celite Products Co. 
Brick, Silica 
Harbison-Walker Refractories Co. | 


ratus 


Bronze, Titanium Aluminum 
Titanium Alloy Mfg. Co.,. 
Brushes, Carbon 
National Carbon Co 
Speer Carbon Co. 
Stackpole Carbon Co. 


Buckets, Clamshell & Drug Line 
Blaw-Knox Co. 
Brown Hoisting Machinery Co. 


Bucket Elevators 
Bartlett & ee, The C. O., Co. 
Beaumont Co.. , = 
Blaw Knox —- 
Caldwell, i. 
Gifford-Wood Co. 
Jeffrey Mfg. Co. 
Link-Belt Com pene, 
Webster Mfg. . The 


Builders, Industrial, Analytical 
Austin Co., The 


Duldings, Fire f 

Austin Co., The 

Buildings, Standard Factory 
Austin Co., The 


Buildin Steel 
Austin Co., The 
Blaw-Knox Co. 


Buildin Wood 
Austin Co., The 





Bunson Burners 
Detroit Heating & Lighting Co 
Tirrill Gas Machine Lighting Co. 


Burners, Gas and Oil 
Braun Corporation, The 
Braun-Knecht-Heimann Co 
Maxon Premix Burner Co 
Monarch Mfg. Works 
Rockwell, W. S., Co. 
Schutte & Koerting Co 


Burners, Powdered Coal 
Mine & Smelter Supply Co 
Pulverized Fuel Equipment Corp. 
Quigley Furnace Spec. Co 
Burners, Sulphur 
Pratt Eng. & Machine Co 
Schutte & Koerting Co. 
Valley Iron Wks. (Appleton, Wis.) 
Business Forms 
Lefax, Inc. 
Cabinets, Laboratory 
Schwartz Sectional System 
Calcined Sulphate of Soda 
Atlas Power Co. 
Calciners 
Christie, L. R. 


Calculating Machines 
Monroe Calculating Machine Co. 


Calorimeters 
Central Scientific Co. 
Gaertner. Wm... & Co. 
Palo Co. 
Sargent. E. H., & Co. 
Schaeffer & Budenberg Mfg. Co. 
Scientific Materials , 
Scranton Glass Inst. Co., Inc. 
Taylor instrument Companies 
Thomas. Arthur H., Co. 
Union Thermometer Co. 

Carbon, Projector 
Speer Carbon Co. 
Stackpole Carbon Co. 

Carbons, Battery 
National Carbon Co. 


Carbons, Resistance 
National Carbon Co. 
Car Wheels 
Fuller-Lehigh Co. 
Cars, Industrial 
Easton Car & Construction Co. 
Insley Manufacturing Co. 


Cars, Mine and Ore 
Easton Car & Construction Co. 
Insley Manufacturing Co. 
Mine & Smelter Supply Co. 
Cars, Tank 
General Amer. Tank Car Corp. 
Petroleum Iron Works Co. 


Cascade Hinsins, Acid Proof 
Duriron Castings Co. 
Thermal Syndicate, Ltd., The 


Casseroles 
Guernsey Earthenware Co 
Herold China & Pottery Co. 


Castings, Acid Proof 
Bethlehem Fdry. & Mach. Co. 
Buffalo Fdry. & Mach. Co. 
Duriron Castings Co 
Garrigue. Wm., & Co. 
Pacific Foundry Co. 
U. S. Cast Iron & Fadry. Co. 
Valley Iron Works (Wmspt., Pa.) 


Castings, Bonze & Brass 
Titanium Alloy Mfg. Co., 


Castings, Chemical 
Bethlehem Fdry. & Mach. Co. 
Buffalo Fdry. & Mach. Co. 
Duriron Castings Co. 
Fuller- Lehigh Co. 
Garrigue m., & Co. 
Jacoby. Henry E 
Pacific Foundry Works Co. 
Phoenix Iron Works Co. 
Pratt Ene. & Mach. Co. 
Sperry. D. R.. & Co. 
U. S. Cast Iron Pipe & Fadry. Co. 
Valley Iron Works (Wmapt., Pa.) 
Wheeler Condenser Co. 


The 


Castings, Iron 
Buffalo Foundry & Machine Co. 
Cast Iron Pipe Publicity Bureau 
Garrigue. Wm. & ba 
Glamorgan Pipe & Foundry Co. 


Castings, Monel Metal 
Supplee-Biddle Hardware Co. 

Castings, Pure Copper 
Titanium Alloy Mfg. Co.., 


Castings, Silicon 
Carborundum Co. 
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Castin 8 1 and Chilled 
Buffalo Foundry & Machine Co. 
Fuller-Lehigh Co. 

Phoenix Iron Works Co. 
U. S. Cast Iron Pipe & Fadry. Co. 

Caustic Pots 

See Pots, Cast Iron, Acid Preof 

Caustic Soda and Chiorine Liquid 
Arnold Hoffman & Co., Inc. 
Bleach Process Co 
Electro-Bleaching Gas. 

Electro Chem. Supply & Ens Co 


Caustic Soda and Chlorine 
Electrelytic Cella fer Making 
Arnold Hoffman & Co., Ine. 
Bleach Process Co 
Electrolytic Engineering Corp 
Electron Chemical Co. 
Warner Chemical Co 
Causticizing Apparatus 
Buffalo Foundry & Machine Co. 
Dorr Co.. The 
Glamorgan Pipe & Foundry Co 
Scott. Ernest. & Co 
Zaremba Co 
Celluoid Solvents 
Hercules Powder Co 
Cement, Acid Proof 
Anti-Hydro Waterproofing Co. 
Chemical Construction Co 
Cement Cloth 
Ludlow-Saylor Wire Co.. The 
Cement, Furnace 
Carborundum Co. 
Dixon. Jos.. Crucible Co. 
Gravert. Wm. J.. Inc. 
a. Furnace Specialties 
Centrifuga 
Fletcher “works 
Lea-Courteney Co. 
Sharples Specialty Co. 
Tothuret Machine Works 
a & Cuban Allied Eng. Wks. 


Co 


Chain Doors 
Codd, E. J., Co 

Chains, Automobile Engine 
Morse Chain Co 

Chains, Block 
Morse, Chain Co. 

Chains, Drive 
Morse Chain Co. 

Chains, Power Transmission 
Morse Chain Co. 

Chains, Silent, Rocker-Joint 
Morse Chain Co. 

Chains, Sprocket Wheel 
Morse Chain Co. 

ame yr Apparatus 


cid Eogs. Caatings. Chemi 
cal. Diatilling Machinery and 
Apparatus, Drying Machinery 


and Apparatus, Enameled Appa 

ratuse, Evaporators, Filter 

Presses. Glassware, Separators, 

Centrifugal, Stoneware. etc 
Chemical Cabinets 

Schwartz Sectional System 
Chemical Castings 

Warren Foundry & Machine Co. 
Chemical Encines 

Amer. La France Fire Eng. Co. 


ae Equipment, Ultra Violet 
y 
R. U. V. Company. The 


Chemical Stoneware 
See Stoneware, Chemical 


Chemicals 
Arnold Hoffman & Co., Ine. 
Atlas Powder Co. 
Raker. J. T.. Chem. Co 
Rarrett Co. The 


Braun Corporation. The 

Braun-Knecht-Heimann Co 

Central Scientific Co 

Cooper Co.. Chas. A. 

Daieger. A.. & Co. 

Denver Fire Clay Co 

Eimer & Amend 

General Chemical Co. 

Hercules Powder Co. 

Hooker Electrochemical Co. 

Kauffman-Lattimer Co.. 

Laboratory Apparatus Co. 
bureh) 

Lenz Apparatus Co. 

Merck & Co. 

Newport Chemical Wks.. 

Recewter & Hasslacher 
” 


(Pitts 


Ine. 
Chemical 


Wilkine-Anderson Co. 
Will Corporation. The 
Chemists, Manufacturing 
Atias Powder Co. 
J. T.. Chem. Ce 
per Co.. Chas. A 
Hooker Biectrochemical Co. 
—— & a, 
cwport ical Works, Inc. 
Roeassle &  Hassl acher Chemical 
Chemists and Chemical 
yet — re 
167. 168. 169 
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Chiorine, Liquid 
See Caustic Soda and Chlorine 
Chrome, Ore 


Lavino, E. J.. & Co. 
Classifiers 
Colorado Iron Works Co. 
Dorr Co., The 
Worthington Pump & Mach. Corp. 
Clay, Fire 
Denver Fire Clay Co 
Clay Goods 
See Brick and Clay, also Porce- 
lain Ware, also Stoneware, 
Chemical 


Clay Goods, Porous 
Cleansing Soda Solvay Process Co. 
Maddock & Sons, John 

Cleaning Soda 
Solvay Process Co. 

Cloth, Carborunduam & Aloxite 
Carborundum Co. 

Coal Handing Machinery 
Gifford-Wood Co. 
Guarantee Construction Co. 


Coal and Materials Storage Systems 
Guarantee Construction Co. 

Coal Tar Pitch 
Barrett Co., 
Coal Tar Products 

Newport Chemical Works, Inc. 
Cocks, Cast Iron, Acid 
See Valves and Cocks, 
Acid Proof 
Cocks, Stoneware, Acid Proof 
See Valves and Cocks, 
ware, Acid Proof 
One Copper 
adger. E. B.. & Sons Co. 
Whitlock Coil Pipe Co. 
Coll Pi 
Whitlock Coil Pipe Co. 


Colls and Worms, Stoneware 


The 


Proof 
Cast Iron, 


Stone- 


See Stoneware, Chemical 
Collectors, Dust 
Buffalo Foundry & Machine Co. 


Dust Recovering & Conveying Co. 
Northern Blower Co., The 


Color Testing Equipment, Ulta 
Violet Ra 


y 
Vv. Company The 
Combustion Boats 
Engelhard. Chas. 


Combustion Equipment 
American Engineering Co. 


Compressors, Air or Gas 
ach Russ Co. 

Chicago Pneumatic Tool Co 
Connersville Blower Co. 
Crowell Mfg. Co. 
General Electric Co. 
Nash Engineering Co. 
Roots, P. H. & F. M., Co. 


Concrete, Acid-Resisting 
Anti-Hydro Waterproofing Co. 
Concrete Construction 
Austin Co., The 
Blaw-Knox Co. 


Cundenere, Barometric, Surface or 
et 

Buffalo Fdry. & Mach. Co. 
Connersville Blower Co. 
Devine Co.. J. P. 
Lummus, The Walter E.. 
Stokes, F. J.. Machine Co. 
Wheeler Condenser Co 
Worthington Pump & Mach. Corp. 


Co. 


Condensers 
International Oxygen Co. 
Scranton Glass Inst. Co., Inc. 
Controllers, Temperature 

Powers Regulator Co., The 
Converters, Rotary 

General Electric Co. 
Conveying Machinery 

See Machinery, 

Conveying 
Conveyors, Ash, Steam Jet 

Green Engineering Co. 
Conveyor Belts 

Goodrich Rubber _ B. F. 
Conveyors, Pneumati: 

Dust Recovering e Conveying Co. 
Conveyors, Portable 

ther 


Elevating and 


Co. 
Portable Machinery Co. 
Stephans-Adamson Mfg. 


“Badger. E'B.. & Sons 


Co 
Lummus, The Walter E., Co 
Ott, F., Co 


per Tubes, Seamless Draw 
ler Condenser & Engrg. Co. 


Co. 


Brown Hoisting Machinery Co. 


motive 
Brown Hoisting. Mach. Co.., 
Link-Belt Company 
Crucibles, Industrial 
Acheson Graphite Co. 
Bartley, Jonathan. Goyette Co. 
Dixon, Jos.. Crucible 











Duriron Castings Co. 
Mine & Smelter Supply Co 
Thermal Syndicate. Ltd.. ‘The 


bles, Graphite 
Acheson Graphite Co. 
Bartley, Jonathan, Crucible Co. 
Dixon, Jos., Crucible Co. 


Crucibles, Laboratory 
American Platinum Works 
Buffalo Dental Mfg. Co. 
Denver Fire Clay Co. 
Guernsey Earthenware Co. 
Scientific Materials Co. 


Crushers, Grinders and Pulverizers 
See Machinery, Crushing, Grind- 
ing and Pulverizing 

Crushers, Grdrs., Pulvw’s’rs, Lab. 
See Machinery, Crushing, Grind- 
ing and Pulverizing Laboratory 


Crpstetintnn Dishes & Pans, Stone- 
See 3 Stoneware, Chemical 


stallizing Pans, Cast Iron 


uffalo = ° Machine Co. 
Devine Co., J 
Pfaudler 


tA 
Cupels 

ever Fire Clay Co. 

Dixon, Jos., Crucible Co. 
Curb Boxes, Meter 

Cast Iron Pipe. Publicity Bureau 
Cyanide 

Atlas Powder Co. 
Cyanide Machinery 

See Machinery, 
Derrick 

Insley paige age Co. 


hragms, Acid Proo 
Piltration Gc Co. 


Die Castings (Bronze) 
Titanium Alloy Mfg. 


Diffusion Batteries 
Blair, Campbell & McLean, Inc. 
Swenson Evaporator Co. 


Cyanide 


Co., Inc. 


Digesters 
Blaw-Knox Co 
Elyria Enameled Products Co. 


fg 
Stedman's Spars. & Mach. Works. 


Dissolving Machines 
Lummus, The Walter E., Co. 


Distilling a et A 
Badger. E. o Sue 
Blair, Cempben’ & McLean. 


Buffalo Foundry & ¢ Fenn. ‘eo. 


Detroit Heating 
Devine Co.. Pp 
Duriron Castings Co. 
Eimer 


Elyria Enameled Products Co. 


The W. Co. 
Mott, J. L.. Iron Works 


Gekloné Law & res Works. 
Ott, ‘ 

Piaudier Ge Co. ine” 

| ng ey Co. 

Scott. & Co. 

} rome Co. 

Stokes. F. J.. Machine Co 


Stuart & Peterson Co. 
Swenson Evaporator Co. 
Thomas Co.. Arthur H. 
Zaremba Co. 


Doors, oe Sereen 
Codd, . Co. 


Drives, Silent Chain 
Morse Chain Co. 


ae * wy - Fittings 
Henry. Machine Co 


Drums, Steel 
Detroit Range Boiler and Steel 
Barrel Co. 
Devine, J. P.. Co. 


Blast Plants 
arrier Engineering Corporation 


Dry Cell Filler 
Acheson Graphite Co. 


Brywe. Congettpant 
more, G 


Buffalo "Fou a ESS Machine Co. 


d co Henry E 
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Scott. Ernest, & Co. 
Sowers Mfg. Co 
Stokes. F. J.. Machine Co. 


Drying Machinery and Apparatus 
American Blower Co. 
American Process > 
Bartlett & Snow The C. O., Co. 
Buckeye Dryer pa The 
Buffalo Forge C 
Buffalo Pounary, ‘& Machine Co. 
Christie. L. R. 

Devine Co.. J. P. 

Farrar & Trefts. Inc. 

Pieisher, W. L.. & Co., Inc. 
Fuller-Lehigh Co. 

Gordon Dryer Corp. 

Kalbperry Corporation 

Koven, L. O.. & Bro 

Manitowoc Engineering Works 
Philadelphia Drying Machry. Co. 
Philadelphia Textile Mach. Co. 
Ruggles-Coles Eng. Co 


J.. Machine Co. 
ory Evaporator Co. 
Vulean Iron Works 


Dust Collecting Systems & Engi- 


neers 

Dust Recovering & Conveying Co. 
Kalbperry Corporation 
Northern waver, =. 
Paxson. J. 

Pratt Ene. Mf baettom Co. 
Raymond Bros. Imp. Pul. 


Electrop!ating 
See Electroplating Dynamos, Sup- 
plies 


Dynamos and Motors 
Bogue. C. J.. Elec. Co. 
cut Dynamo Co. 
General Electric Co. 
Jantz & Leist Elec. Co. 
Westinghouse Electric & Mfg. Co. 


Electric Cranes 
See Cranes 


Electric Furnaces 
See Furnaces, Electric 


Electric Furnaces, laboratory 
See Furnaces, Elec. Lab'y 


Electrical Testing Seta 
American Transformer Co 
Thordarson Electric Mfg. Co. 


Electrodes, Carbon 
Acheson Graphite Co. 
National Carbon Co. 
Republic Carbon Co. 
Speer Carbon Co. 
Stackpole Carbon Co. 


Co. 


Electrodes, Graphite 
Acheson Graphite Co 


Electrolyte 
Atlas Powder Co. 


Electrolytic Cells 
Bleach Process 
Electro-Chemical Supply & Engi- 
neering Co 
Electrolytic Eng. Corp 
Electrolytic Oxy- Hydro. Lab.. Ine. 
Electron emical Co 
International Oxygen Co 
Warner Chemical Co. 


Electrolytic Oxygen and Hydrogen 
Generat 


ore 
Electrolytic Oxy-Hydro. Lab.. Inc. 
International Oxygen Co. 


Electropinting Salts 
Roessler & Hasslacher Chem. Co. 
Electroplating Dynamos: Supplies 
Rogue. C. J.. Elect. Co 
Connecticut Dynamo Co 
Eager Electric Co. 
Jantz & Leist Elect. Co 


Elevating and Conveying Machinery 
See Machinery, Conveying and 
Elevating 


Elevators, Steam Hydraulic 
Craig Ridway & Sons Co. 


ing 
a Enameled Products Co. 
Glass Coating Co. 
Mott. J. L.. Iron Works 
Pfaudler Co.. The 
Stearns-Roger Mfg. Co. 
Stuart & Peterson Co. 


Engineers, Chemical, Consulting, 
Analytical, Industrial 
Also see Professional Directory, 
167. 168, 169 
Austin Co.. Ly 
Bleach Process Co 
Dust Recovering & Convey. Co. 
Fleisher. L.. & Co. 
General Eneincering Co. 





General Machine Co.. Inc. 
aero 

ne. 
Pulverized Fuel | Bquipment Corp. 


so RY ERY: Co 


Williams Apparatus Company 
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Angineers, Combustion 
Combustion Co 
Garrigue, Wm., & Co. 
Improved Equipment Co. 
Pulverized Fuel Equi ment Corp. 
Uehling Instrument " 

Engineers and Contractors 

uarantee Construction Co. 
Construction 
ustin Co., The 
Chemical Construction Co. 
Green, Samuel M., Co. 
Thompson-Starrett Co. 


Furnace 

Geo. J.. os, 
Rockwell, w. 8. 
Russell AN, ‘Company 


Engines, Steam and Hauling 
Vulcan Iron Works 


a ye: Dishes 


Guernsey Earthenware Co 

Knight, Maurice A. 

ae & ee Supply Co. 
inson ay uc’ 

Therma! Syndicate. Ltd.. ‘The 

U. 8S. Stoneware Co. 


Evaporato 
RB & Sons 


. E. B Co. 
Blair, Campbell & McLean. Inc. 
Blaw-Knox Co. 
Buffalo Fdry. & Mach. Co 
Devine. J. P.. Co. 
International Co. 
Jacoby, Henry 
Kestner Ev aporator Co. 
Koven, L. . & Bro. 
Lummus, The W. E., Co 
Gokiona ed Copper. & Brass Works 
Pisudier Co. The 
Pratt Eng. & Machine Co. 
Scott, Ernest. & Co. 
Sowers we we Co. 
tJ 
Stokes. F. J.. Machine Co. 
Swenson Evaporator Co. 
Werner & Pfieiderer Co.. Inc. 





Wheeler Condenser & Engrg. Co. 


Zaremba Co. 


Exhausters 
"Glamo an Pipe & counery Co. 


Roots. H. & F. ; 
Schutte & Koerting Co. 


B., & Sons 


Badger. E. B. ns Co. 
Blair, Campbell & McLean, Inc. 


Blew-Knox Co. 


Buffalo ie oa & Machine Co. 


Specialty 
ew wy achine Works 


U. ¥. & Cuban Allied Eng'g Wks. 


Fane 
Buffalo Forge Co. 
General Electric Co. 
Eniiectone Dryin 


Philadelphia Teetite Mesh? “Co. _ 


Pratt Ene. & Machine Co 
nd Bros 


Sturtevant. B. F.. Co 
Fans, Stoneware, Acid Proof 

General Ceramics Co. 

Knight. Maurice A. 

U. 8. Stoneware Co. 


Faucets, Stoneware, Acid Proef 
See Stoneware, Chemical 
Feeders 
American Pulverizing Co. 


Bartlett & Snow, The C. O., Co. 


Felt 
Widney Co., The 
Felts (Paper M 
Albany Felt oe 
Huyck, F. C.. & Sons 
Ludlow-Saylor Wire Co. The 


Fences, 


Chain Link 
Anchor Post _— Works 


Fences, Iron and Wire 
Me Post Iron Works 


An o ee tee Watts’ 


"ee eve Co., The 
ntinuous 
paroane 4 
Lavino, 
Leavitt, ew 
Metal & 
Standard Alloys Co ‘ 
Titanium Alloy Mfg. Co. 


Ferro-carbon—Titanium 
See Titanium 


Proof Clay Products Co. 
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¥erro-Chrome 
Lavino, EB. J.. & Co. 


Ferro-Manganese 
Lavino, E. J., & Co. 


Ferro-Molybdenum 
Lavino, E. J., & 


FerroSilicon 

Lavino, ©. J., & Co. 
Ferro-Tungsten 

Lavino. E. J., & Co. 


Filing Cabinets 
Schwartz Sectional System 


vis 3 Suqeme 
Inc. 
Filter Cloth 
Albany Felt Co. 
Huyck, F. C. & Sons 


Filter Cloth (Metallic) 
Ludlow-Saylor Wire Co. 
Multi-Metal Co., Inc. 

Newark Wire Cloth Co. 

Supplee-Biddle Hardware Co. 

Trumpbour-Whitehead Brass & 
Copper . Inc. 

Tyler. PT he 8.. Co. 

United Filters Corp. 


Filter Pager 
Angel, BE. Reeve, & Co. 
Eimer & Amend 
Laboratory Supply Co., The 
Scientific Materials Co. 


Filter, Porous Porcelain 
Herold China & Pottery Co. 
Filter Presses 
Abbé Engineering Co. 
American Continuous Filter Oo. 
Colorado Iron Works Co. 
Industrial Filtration Corporation 
Jacoby. Henry E. 
Johnson, John, Co. 
Kelly Filter Press . 
Koven, L. O.. & Bro. 
Lungwitz, E. EB. 
Oliver Continuous Filter Co. 
Patterson Fdry. & Mach. Co. 
Perrin, Wm. F.. & Co. 
Shriver, T.. & Co. 
Sperry. D. R.. & Co. 
Sweetiand Filter Press Co. 
United Filters Corp. 
Filtering Media 
Celite Products Co 
General Filtration Co. 


Filters 
Blaw-Knox Co. 
Permutit Co. 
Filters, Air 
Dust Recovering & Conveying Co. 


Filters, Dust 

Dust Recovering & Conveying Co. 
Filters, Laboratory 
Perrin, Wm. R., & Co. 
Filters, Ol 

Permutit Co. 


Continuous 

ntinuous Filter Co. 

Chalmers & Williams 

Colorado Iron Works Co. 
Filtration 


Co. 
Pipe & Foundry Ce. 


Tndneuke t ay ti Corp. 
us tration 
Kelly Filter Press Co. 


Oliver (= A Filter Co. 
Sweetiand Filter Press Co. 
United Filters Corp. 


vite. »  guetion, Stoneware, Acid 
ena Ceramics Co. 
Knight, Maurice A. 


Filters, Vacuum 
General Filtration Co. 
Stevens-Aylsworth Co 


Filters, Water 
Hungerford & Terry. Inc. 
Permutit Co. 


vue, = and © ‘o 
Brick lay, 


Fire 
me...i, Cement 
Gravert, Wm. J., Inc. 
Firebrick, Shapes 
Gravert, Wm. J., Inc. 
Fire 


Extinguishers 
ee France Fire Engine 
Fire Sand Carborundum 
Carborundum Co. 


Floor Grating 
Irving Iron Works 


Flooring 
Irving Iron Works 


Flooring, Metallic 
Irving Iron W: 

Flooring, Now-Gioping 
Irving Iron Wor! 


Aati-Hyare Yi — Co. 
n a 
Barrett Co., The 





Flotation Apparatus 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Colorado Iron Works 
Mine & Smelter = guoply so Co. 
Roots, P. H. . 


Fluorspar 
Lavine. E. J., & Co. 


Fluxes 
Shawinigan Electro Metals Co. 


Forms, Business 
Lefax, Inc. 


Foundry Supplies & a 
Electric | a a Alum. Co 
Paxson 


Fuel Economizer 
Magnesia Assn. of America 


Fulminate of Mercury 
Atlas Powder Co. 


Furnace Cement 
See Cement, Furnace 


Furnace Doors, Chain 
Codd, E. J., Co. 


Furnace ay 
See Engineers, Furnace 


Furnace Facings and Linings 
Acheson Graphite Co. 
Celite Products Co. 
Crescent Refractories Co. 
Dixon, Jos.. —— Co. 
Gravert, Wm. J. 
Quigley Furnace Specialties Co. 


Furnace Hoists 
Brown Hoisting Machinery Co. 


Furnace Insulation 
Celite Products Co. 


Furnace Manufactures 
Hamilton & Hansell. Inc. 


Furnace Supplies 
Gravert, Wm. J., Inc. 


Furnaces, Assay 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Denver Fire Clay Co. 


Furnaces, Brass and Aluminum 
Melting 
Detroit Electric Furnace Co. 
Electric Furnace Co., The 


Pittsburgh Furnace Co. 
S. Smelting Furnace Co. 


Furnaces, Caustic Pot 
Nickle, Frank 


Pumper, Chioridizing and Sulphat- 
ng 
Wedge Mechanical Furnace Co. 


Furnaces, Cupola, Foundry 
Worthington Pump & Mach. Corp. 


Furnaces, Electric 
The Detroit Electric Furnace Co. 
Electric Furnace Co. 
Hamilton & Hansell 
Leavitt. C. W.. & Co. 
Pittsburgh Furnace Co. 


Furnaces, Electric, Laboratory 
Brown Instrument Co., The 
Central Scientific Co. 
Electric Htg. Apparatus Co. 
Engelhard, Chas 
Hoskins Mfg. Co. 

Mine & Smelter Sup ly Co. 
Scientific Materials 


Furnaces, Heat Treating 
Brown Instrument Co., The 
Denver Fire Clay Co. 
Electric Furnace Co., The 
Electric Htg. Apparatus Co. 
Engelhard, Chas. 

Hagan, Geo. m, Co. 

Hoskins Mfg 

Mine & Smelter ¢ Supply Co. 
Rockwell, 

Ruseell Aa. Co. 

Wedge Mechanical Furnace Co. 


Furnaces, Melting: 
Oil, Gas or aputeres Coal 
Hagan. Geo. J., 
Mine & Smelter Supply Co. 
Rockwell, W. 8 
Russell Raatatene “Company 
U. S. Smelting Furnace Co. 


Furnaces, Maffie 
Blectric 5 Appar. Co. 
Hoskins Mfg 
Improved Equipm 5 
Mine & Smelter ar te 
Russell Engineering Company 
Wedge Mechanical Furn 


Furna Roasting and Smelting 
Allis Chalmers Mfg. Co. 
Colorado Iron Works Co. 
General Chemical Co., The 
Mine & Smelter Supply Ce. 
pete Foundry Co. 


Russe neering Com 
Wedge i Bogineers Sarpase to. 
Worthington Pump & Mach. Corp. 


F ces, Rotary and — 
“CS. Smelting Furnace 
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Furnaces, Sulphur 
General Chemical Co., The 
Kalbperry Corp. 
Pacific Foundry Co. 
Pratt Eng. & Machine Co 
Wedge Mechanical Furnace Co. 


Furnaces, Water Cooled Appliances 
for High-Temperature 
Blaw-Knox Co 


Fused Silica 
Thermal Syndicate, Ltd.. The 


Gas, High Pressure 
International Oxygen Co. 


Gas Holders 
Gas Engineering Co 


Gas Machines 
Detroit Heating & Lighting Co. 
Tirrill Gas Machine Lighting Co. 


Gas Masks 
Mine Safety Appliances Co. 


Gas Producers 
Chapman Eng. Co. 
Flinn & Dreffein Co. 
Gas Engineering Co 
Hagan, Geo. J., Co. 
Improved Equipment Co. 
Morgan Const. Co. 
Smith Gas Engineering Co., The 
Steere Engineering Co. 
Wellman-Seaver-Morgan Co. 


Gas Pumps and Exhausters 
See -umps, Gas, Liquid or 
Vacuum 


Gas Purifiers 
Gas Engineering Co. 


Gas Scrubbers and Washers 
Bartlett Hayward Co. 
Buffalo Forge Co. 

Gas Engineering Co 


Gaskets 
Sarco Company, Inc. 
Widney Co., The 


Gates, Iron & Wire 
Anchor Post Iron Works 


Gauges, Recording, Indicating, 
Draft Pressure 

Bristol Co., The 
Brown Instrument Co. 
Pneumercator Co., Inc. 
Schaeffer & Budenburg Mfg. Co. 
Taylor Instrument Companies 
Thwing Instrument Co. 
Uehling Instrument Co. 
Union Thermometer Co. 


Gears 
Caldwell, H. W., & Son Co. 


Gears, Compensating 
Morse Chain Co. 


Gears, Silent 
General Electric Co. 
Morse Chain Co. 


Gears, Spring 
Morse Chain Co. 


Generators 
See Dynamos and Motors 


Generators (Oxygen and Hydr 
a — ine Oxy-Hydrogen = oe 


Glass Blowing 
Central Scientific Co. 
Denver Fire Cl ‘ 
International Glass Co. 
Kauffman-Lattimer Co., The 
Laboratory Supply Co. 
Lenz Apparatus Co. 
Scientific Materials Co. 
Scientific Utilities Co. 


Glassware, Chemical 
Flasks, Breakers, Crystallizing 
Dishes, Hydrometer Jars, Petri 
Dishes, etc. 
Central Scientific Co. 
Durand-Koering Glass Co., Inc. 
Eimer & Amend 

Glass Co., H. C. 

Griebel Instrument Co. 
International Glass Ce., The 
Kauffman-Lattimer Ce.. The 
Scientific Materials Co. 
Scientific Utilities Co. 
Will Corp’n, The 


Glaubers Salt 
Atlas Powder Co. 
Graphite 


Acheson Graphite Co. 


> 
ustion Engineering Co. 
Irving Iron Works 


Grating, Subwa 
Irving Iron Works 

Grinding Wheels 
Carborundum Co. 


Grinders 
See Machinery, Crushing, Grind- 
ing and Pulverizing 


Gay, Lg, Steel 
» Mauwufacturing Co. 
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Hardness Testers 

Holz, Herman A 

Widney Co., The 
Heat Insulation 

Celite Products Co. 

Magnesia Assn. of America 
Heaters, Feed Water 

Atmospheric Conditioning Corp. 
Heaters, Noiseless 

Schutte & Koerting Co. 


Heating Apparatus and Systems 
American Blower Co. 
Atmosphe ric Conditioning Corp. 
Buffalo Forge Co 
Fleisher & Co., W. L. 
Parks-Cramer Co. 
Powers Regulator Co., The 
Ruggles-Coles Eng. Co 
Sarco Co., Inc. 
Sturtevant B. F. Co. 
Heating Regulators 
Powers Regulator Co., The 
Hoists 
Brown Hoisting Machinery Co. 
Chicago Pneumatic Tool Co. 


Hoppers, Standard cast iron for ma- 
terials 
Green a Co. 
Hose, all kin 
Goodrich Rubber Co.., 
fiydraulic Machiner 
Hydraulic Press 
Hydraulic Presses 
Hydraulic Press Mfg. Co., The 
Philadelphia Drying Mach'ry Co. 


Apparatus 
a ate Oxy-Hydrogen Lab.. 
ne. 


Improved Equipment Co. 

International Oxygen Co. 
Hydrogen Plants 

Electrolytic Oxy-Hydrogen Lab.. 


B. F. 


Mtg. Co., The 


Hydrogen Ms apg ow 


Inc 
Improved Equipment Co. 
Hydrometers 

Brown Instrument Co.., 
Griebel Instrument Co. 
Scientific Utilities Co. 
Scranton Glass Inst. Co., 
Taylor Instrument Co. 
Union Thermometer Co. 


The 


Inc. 


Instruments, Electrical and Testing 
Bristol Co.. The 
Brown Instrument Co 
Central Scientific Co 
Eimer & Amend 
General Electric Co. 
Hoskins Mfg. Co., The 
Pneumercator Co., Inc. 
Precision Ther. & Inst. Co. 
Pyroletric Instrument Co. 
Schaeffer & Budenburg Mfg. 
Shore Instrument Co. 
Stupakoff Laboratories 
Thwing Instrument Co. 
Uehling =? — Co. 
Welch, W ww yy. Co 
- BAY Elec. & Mfg. Co. 
Widney Co., The 


Instruments (Electrical M ) 
Weston Electrical Instrument 


tngiatins Material, Electric 
Redmano!l Chemical Products Co. 


Insulating Material, 
Armstrong Cork & , Co. 
Celite Products Co 
Magnesia Association of America 


Intermediates 
Marden, Orth & Hastings fore 
Newport Chemical Works, Inc. 
Jackets (Paper Makers) 
Albany Felt Co. 
Huyck, F. C., & Sons 


Jigs 


Co. 


Worthington Pump & Mch. Corp. 


Stevens-Aylsworth Com 
U. 8. Cast Iron Pipe & F 
Valley Iron Wks., Wmaspt.. 


Kettles, Enameled, Acid Proof 
Elyria Enameled Products Co 


es 
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Stevens- oS Co. 
Stuart & Peterso 
Werner & Pfieiderer Co.. Ine. 


Kettles, Stoneware, Acid Proof 
See Stoneware, Chemical 
Kiln, Lime 


Crescent Refractories Co. 
Glamorgan Pipe & Foundry Co. 
Improved Equipment Co. 
Maxon Premix Burner Co. 
Vulean Iron Works 


Kiln, Rotary & 1 ~ 
American Process Co. 
Ruggles-Coles Eng. Co. 
Vulean Iron Works 


Laboratory A us and Supplies 
Bausch & mb Optical Co. 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Buffalo Dental Mfg. Co. 
Central Scientific Co. 

Charlotte Chemical Lab. The, Inc. 
Daigger. A.. & Co. 

Denver Fire Clay Co., The 
Detroit eating & Lighting Co. 
Eimer & Amend 

Gaertner, Wm... & 

Griebel Instrument Co. 

Guernsey Earthenware Co. 
Hoskins Mfg. Co. 

International Glass Co. 


Kauffman-Lattimer Co.. The 


Laboratory Apparatus Co. (Pitts- 
bureh) 

Lenz Apparatus Co. 

Leonard, Peterson & Co., Inc. 


Multi-Metal Co. 
Palo Co. 
Pyroletric Instrument Co. 
Sargent, E. H.. & Co. 
Schaar & Co 
Scientific Materials Co. 
Scientific Utilities Co. 

omas Co.. Arthur H. 
Tirrill Gas Machine Lighting Co. 
Union Thermometer Co. 
Welch, M.. Mfg. Co. 
Werner & Pfileiderer Co.. 
Wilkins-Anderson Co 
Will Corp’n, The 


Lacquers 
Hercules Powder Co. 


Lamps, Are & Incandescent 
General Electric Co. 


Leather Cloth Solutions 
Hercules Powder Co 


Leather, Hydraulic 


Ine. 


Schieren Co., Chas. A. 
Lifting Magnets 

Cutier-Hammer Mfg. Co. 
Lifts, Air Jet 

Bethlehem Fdry. & Mach. Co. 

Lummus, The Walter E.. Co. 

Monarch Mfg. Works, Inc. 


Loaders, Bucket 
Barber-Greene Company 
Loaders, Pneumatic 
Dust Recovering & Conveying Co 
Loaders, Wagon and Truck 
Gifford-Wood Co. 
Locomotives, Gasoiine 
Fate, J . Co 
Locomotives, Industrial 
Fate, J. D.. Co 
General Electric Co. 
Jeffrey Mig. Co. 
Vulcan ye aay 
Machinery 
Buffalo, 
Day & 
Co.., 


Dorr The 
Gedge-Gray Co.. The 
Johnson, John. 


"Foundry ": Machine Co. 


. a hi ’ 
Werner & Pfieiderer Co., Inc. 


Machinery, Automatic Westies 
American Kron Scale Co 


Sen, ffer Eng. & Equi t Co 

affer Eng. pmen ’ 

Werner & Piteiderer Co., Ine. 
Bleach Powder 


Machinery 
“Bleach Process. Co 


a ee 


Jeffrey Mfg. Co 
Mine & Smelter Supply © Co. 
Pratt Eng. & Machine 

ond Bros. Impt. Priv. 
=" Patent Crusher & 











| 
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Machinery, Crushing, Grinding and 
Pulverizing 

Abbé Eng’g Co. 
Aero Pulverizer Co. 
Allis-Chalmers Mfg. ‘ 
American verizer Co. 
Bartlett & Snow, The C. O., Co 
Bradley Pulverizer Co. 
Buchanan, C. G. & Co. 
Chalmers & Williams 
Colorado Iron Works Co. 
per & Co., J, H. 
Fuller-Lehigh Co. 
ay 2 Co. 
K-B lverizer Co. 
Kent Mill Co. 
Mead & Company 
Mine & Smelter Supply Co. 
Patterson Fdry. & Mach. Co. 
Pratt Eng. & Machine Co. 
Raymond Bros. Imp. Pulv. Co. 
Stedman's Foundry & Mach. Wks 
Sturtevant Mill Co. 
Vulean Iron Works 
Williams Patent Crusher & Pul 


verizer Co. 
Worthington Pump & Mchy. Corp 
Machinery, Crushing, & 


lverizing Laboratory 


Abvé Eng’s Co 

Bacon, E. C. 

Braun Corporation. The 
Braun-Knecht-Heimann Co 
Central Scientific Co. 
Chalmers & Wiiliams 
Jeffrey Mfg. Co. 
Scientific Materials Co. 
Sturtevant Mill Co. 
Thomas Co., Arthur H. 


Machinery, Cyanide 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Dorr Co.. The 
Worthington Pump & Mchy. Corp 


Machinery, Dyeing 
Philadelphia Drying Machry. Co 
en Dee Metallurgical and Min- 
ng 
Abbé Eng’sg Co. 
Aero Pulverizer Co. 
Allis-Chalmers Mfg 
American Coatinusee Filter Co. 
American Co 
Chalmers & Williams 
Colonial Supply Co. 
Colorado Iron Works Co 


Denver Bngr's Works Co.. The 


Dorr Co.. The 
Dwight & Lioyd Sintering Co. 
Fuller-Lehigh Co. 


General Chemical Co.. The 

Huff Electrostatic Separator Co 
Kelly Filter Press Co 

Kent Mill Co. 

new, E. E 

Mine & Smelter Supply Co., The 
Pacific Foundry C 

Raymond Bros imo. Pulv. Co 
Ruggles-Coles Eng. Co. 


Ty 

United Filters ‘Corp. 

Vulean Iron Works 

Wedge Mechanical Furnace Co. 
Worthington Pump & Mchy. Corp 


Machinery, Mixing and Kneading 


Sowers Manufactu Co. 
Stokes, F. J.. M 4 


Barber-Greene 





Mfg. Co. 
Machinery, Ore Concentrating 


orks Co., The 
Dorr Co.. 

Kent Mill Co. 

Ruggles-Coles Eng. Co. 

Mine and Smelter ry + Sa? 
Worthington Pump & . Corp 


Machinery, Paper Making, Experi- 
Noble & Wood Machine Co. 
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Machi , Screen 
Allis Chalmers Mie. Co. 
Bartlett & Snow, Cc. 0., Co. 
Chalmers & Williams 

gigore- Wood oe 


J Mf 
Link- Sak Belt 1. 
srephene- Adggese Mfg. 


ler, The W. 8.. Co. 
ebster Mfg . Co.. The 

Worthington ‘Pump & Mchy. Corp. 
—..s Soap 

Co., The 
Machinery 

Buffalo fala Foes & Machine Co. 

Day & Co., J. H. 

Denver Engr’e Works Co., The 
Phoenix Iron Works Co. 
Ruggles-Colea Eng. Co. 
Stevens-Ayleworth Co. 

Stokes F. J.. Machine Co. 
Werner & Pfleiderer Co. 


Machinery, Thickening and Dewa 


Co. 








terin; 
Denver En ‘s Works Co.. The 
Dorr Co.. 
Werner & Prieiderer Co. 
Machinery Transmission 
Caldwell, e W.. & Son Co. 


Morse Chala Co. 
Stephens-Adamson Mfg. Co. 
Webster Mfg. Co.. The 
Machinery, Turbine 
De Laval Steam" Turbine Co. 
Machinery, Weiching 
American Kron Scale Co. 
Garrigue, Wm. & Co. 
Pneumercator Co., The, Inc. 
Schaffer Eng. & Equipment Co. 
Simmons. John. Co. 
Sturtevont Mill Co. 
Werner & Pfleiderer Co. 


ite 

onte Mineral Co. 
Harbison-Walker Refractories Co. 
Magnesium Metal 

American Magnesium Corp. 
Leavitt, C. W.. & Co. 
Norton Laboratories 
Magnesium Ribbon 

Daigvyer A. & Co 
Magnetic Clutches 


Cutler-Hammer Mfg. Co. 
Magnetic Pulleys 
Cutler- Hammer Mfg. Co. 


Dings Magnetic | caaaad Co. 
Magnetic Mfg. 

Magnetic Rearniors 
Buchanan, C. G. 


Dings Magnetic ‘Sebarator Co. 
Magnetic Mfg. Co. 
ngs Magnetic Geperater Co. 


Masnetic "Mts Mfe. 


anganese »._E Apparatus 
Permutit Co. 
( stand- 


er Stevnae Hoppers 


Green SS Gatien: Co. 


Materials Handling uipment 
Guarantee Construction Co. 


Manganese Ore 

Lavino, E. J.. & Co. 
Metallographic Apparatus 

Holz, an A. 
Palo Co. 
Scientific —— Co. 

1 Engineers 
feasional Directory, Pages 


188° 166, 167 
Metall Processes 


Cast Iron Pipe Publicity Bureau 
Meters 
Foxboro Co., Inc., The 
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Minerals and Ores 
American Magnesium Corp. 
American Rutile Co. 
Continuous Reaction Co., The 
Foote Mineral Co. 
Lavino. E. J.. & C 
Leavitt. C. W.. & Co. 
Shawingigan wey? santas Co. 
Stork, Chas. T. & C 
Vanadium Alloys Steel Co. 
Mixed Acid 
Atlas Powder Co. 


Mixers, Acidulatin 


0. 


Pratt Eng. & ach. Co 
Mixers, Batch 

Gedge-Gray Co.. The 

Pratt Eng. & Mach. Co. 


Werner & Ptleiderer Cu. 
Molybdenum Ore 
Foote Mineral Co 
S. W. Shattuck Chemical Co., The 
Monel Metal 
Multi-Metal Co., Inc. 
Supplee-Biddle Hdwre. Co 
Trumpbour-Whitehead Brass & 
Copper Co. 
Montejus 
See Acid Eggs, Cast Iron, also 
Stoneware 
Motors. Buffing & Polishing 
Eager Electric Co. 
Motors, Electric 
General Electric Co 
Westinghouse Electric Mfg. 


Motor Speed Regulators 
Cutler-Hammer Mfg. Co. 
Motor Starters 
Cutler-Hammer Mfg. 
Mafties 
Denver Fire Clay Co. 
Russell Engineering Company 
Murlatie Acid 
Atias Powder Co. 


Nickel, Sheet, Rod, Wire, Etc. 
Tfompbour-Whitehead Brass 
Copper Co.. Inc 
Nitrate of Ammonia 
Atlas Powder Co 
Nitrate of Soda 
Atlas Powder Co 
Nitrie Acid 
Atlas Powder Co 


Nitro Compounds 


Co. 


Co. 


and 


Newport Chemical Works, Inc. 
Nozzles, Spra 
aenertean lower Co 


Buffalo Forge Co. 

Carrier Castings Co, Corp 
Duriron Castings 

Eureka Moqhine Ge 

Fleisher & Co., L., Ine. 
Monarch Mfg. ‘Worke, Inc. 
Schutte & Koerting Co. 
Spray Engineering Co. 
Star Brass Works, The 


Nozzles & Jets, Stoneware 
See Stoneware, Chemical 


Ol & Grease Extraction Equ 
Bartlett & Snow, The C. 


Oleum 20% to 80% 80, 
Atlas Powder Co. 


Ore Betting and Reclaiming Sye- 


Robine Conveying Belt Co. 
Stephens-Adamson Mfg. Co. 


t 


dres 
See Minerals and Ores 

Ovens, Laboratory 
Central Scientific Co. 
Thermo-Electric Instrument Co. 


ae Ai - en Generating 

u 

mee c¢ Oxy-Hydrogen Lab., 
ne 

Packt 


ch Rubber Co., B. F. 
Paint, Pigment, Graphite 
Acheson Graphite Co. 
oun Acid Proof and Techaical 
Barrett Co., The 
Toch Bros. 
Palau Ware 
Braun Corporation, The 
Braun-Knecht-Heimann Co 
Pana, Lae 
B. E. B., 
Blair, F. Campbell & a Melons. Inc. 
Buffalo Fdry. 
Detroit 


ae Heating ry “Lighting Co. 





Potent # 
Attorneys. urectory, Pages 


187, 168, 169 
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Pebble Mills 
See Mills, Ball, Pebble and Tube 


Perforuted Metal 
Mundt, Chas., & Sons 


Pipe, Cast Iro 
Cast Iron Pipe wr wd Bureau 
Garrigue, Wm.., 
we Pipe & Foundry Co. 
. 8. Cast Iron Pipe & Fdry. Co. 


Pipe, Siliea Ware 
Thermal Syndicate, Ltd.. The 


Pipe and Boiler Covering 
Celite Products Co. 
Magnesia Association of America 


Pipe & Fittings, Cast Iron, Acid 
Proof 


Duriron Castings Co. 

Elyria Enameled Products Co. 
Pacific iw” ! — 

Pfaudier Co., 

Stuart and Duleen Co. 


a 2 and , pees Oe oo 


Lummis a a Co., The 
Ott. George 
Whitlock Coll” Pipe Co. 


Pipe and Fittings, Enameled, Acid 
Proof 


Elyria Enameled Products Co. 
Glass Crating Co. 

Pfaudler Co.. The 

Stuart & Peterson Co. 


Pipe and [tines Lead, Tin or Sil- 
ver Lined 
Badger. E. B. & Sons Co. 
Cleveland Brass Mfg. Co. 
Lead Lined Iron Pipe Co. 
United Lined Tube & Valve Co. 


Pipe and Fittings, Stoneware, Acid 
Proof 


The Acid Proof Clay Prod. Co 
General Ceramics Co. 

Graham. C.. Chem. Pottery Wks. 
Knight. Maurice A. 

U. S. Stoneware Co. 


Pipe Coverin 
Michigan Sine te Co. 


st and Fittings, Wood 
ichigan Pipe Co. 

Mine & Smelter Supply oe 
National Tank & Pipe 
Pacific Foundry Co. 
Pacific Tank & Pipe Co 


Pitch, Coal Tar 
Barrett Co., The 


Platinum Wire, Sheet and Foll; 
Crucibles, Dishes, 
j all kinds. 


tory Ware, 
American da, ay Works 
Baker & Co 
Bishop, J.. & oo” Platinum Wks. 
Palo Co. 
Scientific Materials Co. 
Thomas Co., Arthur H. 


Plag Cocks 
See Valves and Cocks 


Pneumatic Tools 
Ingersoll-Rand Company 


Pneumatic Conveying Equipment 
Guarantee Construction Co. 


Pneumercator 


Pneumercator Co.. The, Inc. 


Porcelain Ware 
Bausch & Lomb Optical Co. 
Braun Corporation. The 
Braun-Knecht-Heimann Co. 
Central Scientific Co. 
Guersaney Earthenware Co. 
Herold China & Pottery Co. 


Portable Conveyors 
Barber-Greene Company 
Portable Machinery Co. 
Stephens-Adamson Mfg. Co. 

Potasium Cloride 
Solvay Process Co. 


Pota, Cast Iron, Acid Proof 


oom, Stoneware, Acid Proot 
ee Stoneware, Chemical 


Pulverizer Co. 
Bartlett & Snow, The C. O., Co. 


Pump Controllers 
Cutler-Hammer Mfg. Co. 
Pneumercator Co., The, 


Acid “~, Acid Gases 
Eng’ io 

American ell Works 
Beach-Russ Co. 
Duriron Castings Co. 


Inc. 


Pomme, 


Elmore. 
Lea Courtney “Co. 
Lummus. The Walter E., Co. 


Nash Engineering Co. 
Nassau Valve & 
Roots, P. H. ‘ . M. 
Taber ae 

United Lin Tube & Valve Co. 

Worthington Pump & Mchy. Corp. 


Pumps, Centrifa 
Ab Eng’g Co. 
Chemical Equipment Co. 
Duriron Castings Co. 
Elmore, G. 
Glamorgan Pipe Foundry Co. 
Ingersoll-Rand Company 
Rumsey Pump Co., Ltd. 
Schutte & Koerting Co. 
Taber Pump Co. 
Wheeler Condenser Co. 
Worthington Pump & Mchy. Corp 


Pumps, Diaphragms 


Co. 


Dorr Co., The 
Johnson, John. Co. 
rome Gas, Liq. or Vacuum 
bbé Engineering Co. 


a § Russ Co. 

Crowell Mfg. Co. 

Buffalo Fdry. & Mach. Co. 
Central Scientific Co. 
Connersville Blower Co. 
Devine. J. P., Co. 
Ingersoll-Rand Company 
Nash Engineering Co. 

Pratt Eng. & Machine Co. 
Roots P H. & F. M.. Co. 

Pumps, Hand 
Rumsey Pump Co., Ltd. 

Pump, Prine 
Lea Courtney Co. 

Pumps, Rotary, Oil or Water 
Abbé Engineering Co. 
Connersville Blower Co. 
Taber Pump Co 
Rumsey Pump Co.. Ltd. 

Pamps, Sand 
Krogh Pump & Machinery Co. 

Pumps, Stoneware, Acid Proof 
General Ceramics Co 
Knight, M. A. 

U. 8. Stoneware Co. 


Pumps, Triplex Power 


Rumsey mp Co., Ltd. 


Pyrometers 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Brown a Co. 
Bristol Co.., 
Central Scientific Co. 
Engelhard, Chas 
Foxboro Co., Inc., The 
Hoskins Mfg. Co. 
Palo Company 
Pyrolectric Instrument Co. 
Sargent, E. T.. Co. 
Schaeffer & Budenburg Mfg. Co. 
Scientific Materials Co. 
Shore Instrument Co. 
Stupakoff Laboratories 
Taylor Instr pani 
Thomas Co., A, H. 
Thwing Instrument Co. 
Uehling Instrument Co. 
Pyrometer Protection Tubes 
Carborundum Co. 
Engelhard, Chas. 
Herold China & Pottery Co. 
Stupakoff Laboratories 
Thermal Syndicate, Ltd., The 
Pyrometer Sheets, Graphite 
Acheson Graphite Co. 





yroscope 
Shore Instrument Co. 


Pyroxglin Solutions 
Hercules Powder Co. 


Thermal Byndicate, Ltd.. The 
Rallings, Iron 

Anchor Post Iron Works 
Railways, Industrial & Portable 

Easton Car & Construction Co. 


> — Cabinets 
Schwartz Sectional System 


Co. 





Schaeffer & Budenburg Mfg. 
Taylor Instrument Co. 
Thomas, Arthur H., Co. 
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Thwing Instrument Co. 

Uehling Instrument Co. 

Union Thermometer Co. 
Refractories ; 

See Brick and Clay, Fire 
Refrigerating Machinery 

See Machinery, Refrigerating 
Regulators, Automatic Humidity 

American Blower Co. 

Carrier Engineering Corp. 
Regulators, Pressure and Tempera- 

ture 

Brown Instrument Co., The 

Connersville Blower Co. 

Lummus, The Walter E., Co. 

Powers Regulator Co. 

Sarco Company, Inc. 

Steere Eng. Co. 

Taylor Instrument Companies 
Resilometer, Testing 


Widney Co., The 
Resistant Chemical Glassware 
Fry Glass Co., H. C. 
Respirators . 
American La France Fire En- 
gine Co. 
Multi-Metal Co.. Inc. 
Retorts 


See Acid Distillation Apparatus 


Retorts, Graphite 
Bartley. Jonathan. Cruc. Co. 
Retorts, Vertical 
Buffalo Foundry & Machine Co 
Iebell-Porter Co. 
Rheostats, Laboratory 
Central Scientific Co 
Rods 
W. S. Hough. Jr.. Co 
Trumpbour, Whitehead Brass & 
Copper Co., Inc. 
Rolls, Crushing 
American Pulverizer Co 
Buchanan, C. G., Co., Inc. 
Jeffrey Mfg. Co. 
Worthington Pump & Mchy. Corp 
Brown Hoisting Machinery 
Safety Devices 
Amer. La France Fire Eng. 
Mine Safety Appliances Co. 
Bafety Goggles 
American La 


Co. 


France Fire En- 


gine Co. 

Mine Safety Appliances Co. 
Sample Cabinets 

Schwartz Sectional System 
Seales, Conveyor 

American Kron Scale Co. 

Schaffer Eng. & Equip. Co 
Scales, Weighing 

American Kron Scale Co. 

Garrigue, m., Co. 

Sturtevant Mill Co. 

Werner & Pfieiderer Co., Inc. 


Sclerosco 
Shore Instrument Co. 

Screens 
Bartlett & Snow, The C. O., Co. 
Caldwell. H. W .& Sons Co 
Colorado Iron Works 
Kent Mill Co. 
Multi-Metal Co. 


Mundt, Chas.. & Co. 
Newark Wire Cloth Co. 
Paterson Fdry. & Mach. Co. 
Sturtevant Mill Co. 
Stephens-Adamson Mfg. Co. 
Sereens, a 
Codd, E. J., Co. 
Sereens or Cloth, Fertilizer 
Ludlow-Saylor Wire Co., The 
Sereens, Mining 
Ludlow-Saylor Wire Co., The 


Guemm, Wire, Brass, Copper, Steel, 


¢. 

Ludlow-Saylor Wire Co.. The 

Multi-Metal Co.. Inc. 

ler, The W. 

Corngning. Machinery 

See Machinery, oe 
Second Hand Equipmen 

See “Searchlight Section, 


78 

& Baldwin 
Consolidated Products 
Fargo Hpgineering Co. 
Gluck 

Machinery ' Utilities Co. 
M . Mach. & Supply Co. 
& Metal Co. 
Buxton, Doane Co. 

Read, Howard . Co. 

Stewart. Paul & Co. 

Standard Elec. & Elevator Co. 
Technical Products Co. 

own Welding Co. 

er, Walter A., Supply Co. 


pages 


Co. 





I bee. Oo 
ros. Im 
Williams Patent Crush or & Pe 
verizer Co. 


“fase Si 
iach. Works 


er Electrostatic pescter Co. 
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Separators, Inclined Vibrating 
Se 


reen 
Tyler, The W. 8., Co. 
Separators, Magnetic 
uchanan, C. G., Co. 
Cutler-Hammer Mfg. Co. 
Dings-Magnetic Separator Co. 
Magnetic Mfg. Co. 
Paxon, J. W., Co. 
Separators, Steam and Oil 
Atmospheric Conditioning Cerp 
Sieves, Laboratory 
Multi-Metal Co., Inc. 
Newark Wire Cloth Co. 
Silent Chain 
Link-Belt Company 
Bilicon Metal 
Carborundum Co. 
Sintering Processes 
Dwight & Lloyd Sintering Co 
Soda Ash 
Solvay Process Co. 
Softeners, Water 
ae Co. 
Solven 
cates Powder Co. 
Solvent Recovery Apparatus 
Lummus, The Walter E., Co. 
Specimen Cabinets 
Schwartz Sectional System 
Spiecelelsen 
Lavino, E. J.. & Co. 
Split Leather Bo 
Hercules Pow 
Sprocket Wheels 
Caldwell, H. W.. & Son Co 
Link- 1 Company 
Sprocke 
Puller. “Lehigh Co. 
Sprockets, Silent Chain 
Morse Chain Co. 
Sprockets, ct 
Morse Chain Co. 
for Lecomott 
echanical es. Co. 


r Co 


Stack Nettin 
Standard 

Steel, High Speed 

Standard Alloys Co. 


Steel Plate Construction 


dge & Iron Wks. 
Coatesville Boiler Works 
Sharpesville Boiler Works 
Steel Structural 
Blaw-Knox 
Insley Manufacturing Co. 
Sterilizers, Ultra Violet Ray 
R. U. V. Company, The 
Stills, Chemical 
See Distilling Machinery and 
Apparatus 
Stirrers, Acid Proof 
Acheson Graphite Co. 
Duriron Castings Co. 
Stokers 
American Engineerin 
Combustion Engi 
Garrigue, Wm., & Co 
Hagan, Geo. J., Co. 
Stokers, Mechanical Chain Grate 
Green Engineering Co. 


Works 
ng Co. 


Stoneware, Chemical, co of 
Bottles, Carboy Stoppers, Coils 
and Worms, Crystall Dishes, 
Chlorine Generators, ecanting 
Pots, Dipperse, Dip Dishes, 
Faucets, Funnels, Kettles, Mor- 


tare and Peaties, Noszsies and 
Jets, Pote and Jars, Pitchers, 
Retorts, Receivers or Woulf 
Bottles, Sinks, Storage Jara, etc. 
Acid-Proof Clay Products Co. 
General Ceramics Co 
Graham Co., Chem. Pot'ry. Wks 
Knight, Maurice A. 
U. 8. Stoneware Co. 
Weeks, A. J. 
Stopper Heads 
Bartley. Jonathan, Crucible Co. 
Subway Gratin 
Irving Iron 
Sulphur Burners 
See Burners, 
Sulphur, Crode 
Texas Gulf Sulphur £0. 
Union Sulphur Co, 


orks 


Sulphur 


Sulphur Removal pla A 
rmutit Co. 

Sulpherte Acid GBrtmotone) 
las Powder Co 


Sulphuric Acid Plants 
Buffalo Foundry & Machine Co. 
Chemical Const. 
Electro Chem. Sup. & Eng’s Co. 
Kalbperry Corp 
Supplies, Mill and P oe 
Colonial Supply Co 
Mine & Smelter Supply Co. 
Switehboarda 
Electro-Chem. 
General Electric 
Westinghouse Elec. & Mfg 
Syphons, Acid, peenewese 
Knight, Maurice 
Monarch Mfg. Works, Ine. 
U. 8S. Stoneware Co. 


~~ & --coligg 
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Guybene, E Metal 
onarch Mfg Works 


Tachometers 
Brown Instrument Co., The 
Foxboro 
Schaeffer & Budenburg Mfg. Co. 
Tanks, Acid 


Coatesville Boiler Works 
Sharpsville Boiler Works 


Tanks, Cast Iron 

Buffalo foundry & Machine Co. 

Detroit Range Boiler and Steel 
Barrel Co 


Garrigue, Wm., & Co. 
& Bro. 
Stevens-Aylsworth Co. 


Tanks, Copper 
Badger. EB B., & Sons Co. 


Detroit Heating & Lighting Co. 
Ott, George F., Co. 

Tanks, Cyanide 
Stearns Lumber Co., A. T., The 


Tanks, Enameled, Acid Proof 
Elyria Enameled Products Co. 
Glass Coaling Co. 

Pfaudler Co,. The 
Stuart & Peterson Co. 


Tanks, Heating Regulators 
Powers Regulator Co., The 


Tanks, Lead Lined, Acid Proof 
Acme Tank Co. 
Blair, Campbell & McLean, Inc. 
Chemical Construction Co. 
Dunck Tank Works 
Eagle Tank Co. 
Hauser-Stander seat Co. 
Johnson & Carlso 
Oakland Cop é. “Brass Works 
Stearns Lum T.. The 
New England Tank” é Tower Co. 
United Lined Tube & Valve Co. 
Wendnagle & Co. 

Tanks, Ot! 
Coatesville Boiler Works 
Sharpsville Boiler Works 


Tanks, Pressure 
Sharpsville Boiler Works Co. 


Tanks, Steel 
Blaw-Knox Co. 
Chicago Bridge & Iron Wks. 
Coatesville Boiler — 
Codd. E. J., Compan 
Detroit Range Boiler “and Steel 

Barrel 

Hamburg Boiler Works 
Janney-Steinmetz & Co. 
Kellogg. The M. Co 
Koven. L. O.. & 2. 
Manitowoc Engineering Works 
Petroleum Iron Works Co. 
Phoenix Iron Works Co. 
Stevens-Alysworth Co. 
Stevens Brothers 


Tanks, Stoneware, Acid Proof 
General Ceramics Co. 
Graham. C., Chem. Pot'y Works 
Knight. Maurice A. 
Petroleum Iron Works 
. 8. Stoneware Co. 


Tanks, Sto 
Janney-Steinmetz Co. 
Tanks, Welded 
Kellogg, The M. W. Co. 


Tanks, Wood 
Acme Tank Co. 
Atlantic Tank & , a7 Co. 
Corcoran, A. J., 

Dunck Tank Works. 

Eagle Tank Co. 

Hauser-Stander Tank Co., The 
Johnson & Carlson 

Kalamazoo Tank & Silo Co. 
Mine & Smelter 8 ey 
National Tank & 


oundry Co 

Pacific Tank & Pipe Co. 
Stearns Lumber Co., A. T., The 
U 8S. Wind Engine & Pump Co. 
Wendnagle & Co. 


Temperature Regulators 
Brown Instrument Co., The 
Foxboro The 


Taylor Instrument Companies 
Testing Laboratories 

See Prof. Dir., pages 

167, 168, 169 
Testing , ay Metal 

Holz, Herman 

Shore ee Co. 


Desttgs Stoves and Testing Sieve 


8 ere 
Tyler. The W. 8.. Co. 


Thermit 
Metal & Thermit Corp. 


Thermocouples, Platinum 
Brown Instrument Co., The 
Pyrolectric Instrument Co. 

Thermometers 

Bausch & Lomb Optical Co. 

Bristol Co.. 

Brown pa he Co., The 

Scientific Co 


. Wm., & Co. 
Griebel Instrument Co. 
Lenz Apparatus Co. 





Scientific Utilities Co. 
Scranton Glass Inst. Co., Inc. 
Taylor Instrument Companies 
Thwing Instrument Co. 
Union Thermometer Co. 

Thermostats 
Powers Regulator Co., The 
Sarco Company, 

Thickeners 
Dorr Company, The 
General Engineering Co. 

Titanium 
American Rutile Co. 


Titanium Alloy Mfg. Co. 
Titanium Ores 

Foote Mineral Co. 

Titanium Alloy Mfg. Co. 


Tongs, Liftin 
Lummus, 

Tool Steel 
Standard Alloys Co. 

Tower Packing, Acid Proof, 


ware 
Knight, Maurice A. 
U. 8. Stoneware Co. 
Towers, Acid 
Chemical Construction Co. 
Duriron Cost ngs Co. 


e Walter E., Co. 


Stone 


Kalbperry C me 

Thermal Syndicate, The, Ltd. 
Towers, Acids, Stoneware 

The Acid Proof Cl 

General Ceramics Co. 

Graham, C., Chem. Pot'y Wks. 

Knight, Maurice A. 

Uv. a Co. 


owers, 
Insley “Manufacturing Co 
New England T Tower Co. 


‘owers, Transmission 
Blaw-Knox Co. 


To 


To 


Transformers 
Allis-Chalmers Mfg. Co. 
American Transformer Co. 
General Electric Co. 
Thordarson Electric Mfg. Co 
Westinghouse Electric & Mfg. Ca 


Transformers, Special & Precipita- 
tion Process 
American Transformer 


Thordarson Electric M Mfg. Co. 
Transits 

Ainsworth. - & Son 
Trgnenmieston, Bs 

Goodri eh Rubber Co., B. F. 


Transmission, Silent Chain 
Morse Chain Co. 
. Steam & Radiator 


Sarco Company. Inc. 

Standard Mechanical Equip. Co. 
Trolleys, I-Beam 

Brown Hoisting Machinery Co. 
Tubing, Seamless 

Hough, W. 8., Jr., Co. 

Wheeler Condenser Co. 
Tube Mills 

See Mills, Ball, Peddie, Tube 


Tubes, Brass & Copper, Seamless 
Wheeler Condenser & Engrg. Co. 


New Jersey Zine Company, The 
Tungsten Ores 
American Metal Co., Ltd. 
Continuous Reaction Co., 
Vanadium-Alloys Steel Co. 
Turbo Blowers 
Ingersoll-Rand Company 


Turntables, Industrial Rallway 
Easton Car & Construction Co. 
Ute Violet Ray Lamps 
U. V. Company, "The 
Secement Allo = 
Standard Alloys Co. 
Vacuum Drying A tus 
See Dryers, Vessum 
Vacuum Filters 
See Filters, Vacuum 
Vacuum Pans 
See Pans, Vacuum 
Vacuum Pumps 
See Pumps, Gas, Liquid or 
Vacuum 


The 


Verne te — ha 1 Co. 
nternational Oxygen 
Jenkins Bros. 
Valves and Cocks, Metal, Acid 
Proof 
Chemical Equipment Co. 
Cleveland Brass Mfg. Co. 
Colonial Supply Co. 
Duriron Castings Co. 
Johnson. John, Co. 
Lead Lined Iron Pipe Co. 
Monarch Mfg. Works, Ine. 


ee certine Co. 
Lined Tube & Valve Co. 
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Valves ona Cocks, Stoneware, Acid 


General Ceramics Co. 
Graham, C., Chem. Pot'y Wks. 
Knight, Maurice A 

Nassau Valve & Pump Co. 

. Stoneware Co. 


Vanadium Alloys 
Standard Alloys Co. 

Vats, Metal, Acid Proof 
Duriron Castings Co. 

Vats, Stoneware, Acid Proof 
See Stoneware, Chem 


Atlantic Tank & Barrel Co. 

Dunck Tank Works 

Eagle Tank Co. 

Hauser-Stander Tank Co. 

Johnson & Carlson 

New England i & > ceed Co. 

Pacific Tank —— 

U. S. Wind Engine reae Co. 
Ventilator or Car Clot 

Ludlow- Suotes Wire =. The 


Viscosimete 
Bausch & "Lomb Optical Co. 
Voltmeters 
Weston Electrical Instrument Co. 
Wagon I 
Jeffrey Mfg. Co. 
Link-Belt Company 
Portable Machinery Co. 
Washers, Cast Iron 
Lummus, The Walter E.. Co 
Washers, Chemical 
Lummus, The Walter EB., Co. 
Washers, Felt ; 
Widney Co. The 
Washing Soda 
Solvay Process Co. 
Wapertochs, Pressure for stokers 
Green Engineering Co. 
Waterproof eran 
Hercules Powder Co. 
Wat fing Compound (Liggid) 
Antt Hydro” Waterproofing 
Barrett Co., The 
Water Filters 
Hungerford & Terry, Inc. 
Permutit Co. 
Wager Purifying Apparatus 


1 
Jewell Polar Co. 
Lea Courtney Co. 
Water Tanks and Towers : 
. Wood 4 and Tanks 


Water Treatment 
Permutit Co. 


attmeters 
Weston Electrical Instrument Co. 
Weighing M 
See Machinery, Weighing 
bet <p Machinery, Automatic 
See Machinery, Automatic 
Weighing 
Welding Materials 
Acheson Graphite Co. 


Met 

National Carbon Co 
Welding Outfits, Are 

Gen Electric Co. 


Welding Thermit Process 
Metal & Thermit Corp. 
Wire 
Hough, W. S., Jr., Co. 


Wire Cloth 
Ludlow-Saylor Wire Co.. 
Multi-Metal Co., Inc. 
Newark Wire Cloth Co. 
Supple-Biddle Hardware Co. 
Trumpbour-Whitehead Brass & 

Copper Co. 

Tyler. The W. 8.. Co. 

Wires, Electrical 
Rome Wire Co. 


Wood Distillation 


The 


Devine Co.. 

Lummus, The W. E.. Co. 
Manitowoc Engineering Works 
Zaremba Co 


ood Pipe 
See Pipe and Fittings, Wood 


ine 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Metals Disintegrating Co. 
Zine Dust 
Braun Corporation, The 
Braun-Knecht-Heimann Co. 
Denver Fire Clay Co. 
Merrill Co., The 
Zine Plates 
American Zine Products Co. 
Zine Sheets 
American Zinc Products Co. 
Zirconia 
Foote Mineral Co 
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BAKER 


Manganin 


For more than a year we have been manufactur- 
ing Manganin, for use in high-grade electrical 
instruments. 


We are now fully equipped to supply it in all 
shapes and sizes from large sheets to very fine 
wire. 


Superfine quality and absolute uniformity are 
guaranteed by the extreme care we give to every 
process of manufacture and to the knowledge of 
our skilled workmen. 


We will gladly furnish further information 
regarding Baker Manganin upon request. 


If you require wire or foil of any 
material finer or thinner than any 
other manufacturer in the country 
will undertake to make, write to 
Baker. We are equipped for draw- 
ing and rolling to the smallest and 
finest sizes. 


BAKER & CO., INC., Newark, N. J. 


Refiners and Workers of Platinum, Gold and Silver 


New York Office: 30 Church Street 
Chicago Office: 5 So. Wabash Ave. 
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Separators, Inclined Vibrating 
Se 


reen 
Tyler, The W. 8S., Co. 
Separators, Magnetic 
uchanan, C. G., Co. 
Cutler-Hammer Mfg. Co. 
Dings-Magnetic Separator Co. 
Magnetic Mfg. Co. 
Paxon, J. W., Co. 
Separators, Steam and 0 
Atmospheric Conditioning Cerp. 
Sieves, Laboratory 
Muilti-Metal Co., Inc. 
Newark Wire Cloth Co. 
Silent Chain 
Link-Belt Company 
Bilicon Metal 
Carborundum Co. 
Sintering Processes 
Dwight & Lloyd Sintering Co 
Soda Ash 
Solvay Process Co. 
Softeners, Water 
ag Co 
Solven 
Here a Powder Co. 
Solvent Recovery Apparatus 
Lummus, The Walter E., Co. 
Specimen Cabinets 
Schwartz Sectional System 
Spiecelelsen 
Lavino, E. J.. & Co. 
Split Leather Bo 
Hercules Powde 
Sprocket Wheels 
Caldwell, H. W.. & Son Co. 
Link-Belt Company 
Sprocket: 
Fuller- “Lehigh Co. 
Sprockets, Silent Chain 
Morse Chain Co. 
Sprockets, Bostag 
Morse Chain Co. 
Stack Nettin 
Standard 
Steel, High Speed 
Standard Alloys Co. 


Steel Plate Construction 
Blaw-Knox Co. 
Chicago Bridge & Iron Wks. 
Coatesville Boiler Works 
Sharpeville Boiler Works 
Steel Structural 
Blaw-Knox . 
Insiey Manufacturing Co. 
Soqetttaeee, Ultra Violet Ray 
U. V. Company, The 
cum Chemica! 
See Diatilling Machinery and 
Apparains 
Stirrers, Acid Proof 
Acheson Graphite Co. 
Duriron Castings Co. 


r Co. 


for Locomotives 
echanical Equip. Co. 


Stokers 
American En orincer ~~ 
Combustion “ 


Garrigue, alle 
Hagan, Geo. J., 


Stokers, Mechanical Chain Grate 
Green Engineering Co. 


Stoneware, Chemical, cons of 
Bottles, Carboy Stoppers, 
and Worms, Crystail D 
Chlorine Generators, 
Pots, Dipperse, Dip t 
Faucets, Funnels, Kettles, Mor- 
tars and Pestles, Nogeies and 
Pote and Jars, Pitchers, 
. Receivers or Wouls 
, Sinks, Storage Jare, etc. 
Clay Products Co. 


General Ceramics 
Graham Co., wy Pot'ry. Wks. 
Knight, Maurice A. 
U. 8. Stoneware Co. 
Weeks, A. J. 
Stopper Heads 
artley, Jonathan, Crucible Co. 
Subway Gratin 
Irving Iron Works 
Sulphur Burners 
See Burners, Sulphur 
Sulphur, Crode 
Texas Gulf Oulghur Co. 
Union Sulphur Co., The 


a —~ Removal Apparatus 
rmutit Co. 
Sulpherte Acid én 
tlas Powder 
Sulphuric Acid Plan 
B o Foundry * tie Co. 
Chemical Const. 
Electro Chem. sup ” & Eng’s Co. 
Kalbperry Corp.. he 
Supplies, Mill and Mine 
Colonial Supply Co. 
Mine & Smelter Supply Co. 
Switehboards 
Electro-Chem. Sup. & Eng’g Co. 
General Electric , 
Westinghouse Elec. & Mfg. Co. 
Sy pana. Acid, Stoneware 
night, Maurice A. 


oo. Mfg. Works, Inc. 
U 


Stoneware Co. 
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Syphone, Metal 
onarch Mfg Works 


Tachometers 

Brown Instrument Co., The 

Foxboro Co. 

Schaeffer & Budenburg Mfg. Co. 
Tanks, Acid 

Coatesville Boiler Works 

Sharpsville Boiler Works 
Tanks, Cast Iron 

Buffalo foundry & Machine Co. 


Detroit Range Boiler and Steel 
Barrel Co 


Garrigue, Wm., & Co. 
Koven, L. O., & Bro. 
Stevens-Ayleworth Co. 

Tanks, ey 
Badger B.. & Sons Co. 
Detroit Heating & Lighting Co. 
Ott, ree F.. Co. 


Tanks, Cyanide 
Stearns Lumber Co., A. T., The 


Tanks, Enameled, Acid Proof 
Elyria Enameled Products Co. 
Glass Coaling Co. 

Pfaudier Co,. The 
Stuart & Peterson Co. 


Tanks, Heating Regulators 
Powers Regulator Co., The 


Tanks, Lead Liged, Acid Proof 
Acme Tank Co. 
Blair, Campbell & McLean, Inc. 
Chemical Construction Co. 
Dunck Tank Works 
Eagle Tank Co. 
Hauser-Stander Tank Co. 
Johnson & Carlson 


Oakland Cop Se - % Works 
Stearns Lum T.. The 
New saptend Tonk” s ‘Tower Co. 
United Lined Tube & Valve Co. 
Wendnagle & Co. 
Tanks, Ol 
Coatesville Boiler Works 
Sharpsville Boiler Works 
Tanks, Pressure 
Sharpsville Boiler Works Co. 
Tanks, Steel 


Co. 
Chicago Bridge & Iron Wks. 
Coatesville Boiler Works 
Codd, E. J,, Company 
Detroit Range Boiler and Steel 
Barrel Co. 


Hamburg Boiler Works 
Janney-Steinmetz & Co. 
Kellogg, The M. Co. 
Koven. L. O., & =. 
Manitowoc Engineering Works 
Petroleum Iron _Works Co. 
Phoenix Iron Works Co. 
Stevens-Alysworth Co. 

Stevens Brothers 


Tanks, Stoneware, Acid Proof 
General Ceramics Co. 
Graham, C., Chem. Pot’'y Works 
Knight. Maurice A. 
Frtrolenm Iron Works 
. 8. Stoneware Co. 
mi, Sto 
Janney-Steinmetz Co. 
Tanks, Welded 
Kellogg, The M. W. Co. 
Tanks, Wood 
Acme Tank Co. 
Atlantic by & Barrel Co. 
Corcoran, J., Inc. 
Dunck Tank Works 
Eagle Tank Co. 
Hauser-Stander Tank Co., The 
Johnson & Carlson 
Kalamazoo Tank & Silo Co. 
Mine & Smelter ote & Co. 
National Tank 
New En land ‘Tank & Tower Co. 
Pacific Foundry Co 
& Pipe Co. 
The 


Pacific Tank & 
Stearns Lum Co., A. 
U 8. Wind Engine & Pump Co. 
Wendnagle & Co. 
Temperature Regulators 
Brown Instrument Co., The 
Foxboro Co., Inc., e 
Taylor Instrument Companies 
Testing Laboratories 
See Prof. Dir., pages 
167, 168, 169 


Testing Machines, Metal 
Holz, Herman A. 
Shore Instrument Co. 


Seats Eves and Testing Sieve 


ers 
Tyler. The W. 8., Co. 


Thermit 
Metal & Thermit Corp. 


Thermocouples, Platinum 
Brown Instrument Co., The 
Pyrolectric Instrument Co. 


Thermometers 

Bausch & Lomb Optical Co. 
Bristol Co.. The 

Brown Instrument Co., The 
Cen Scientific Co 


Gaertner, Wm., & Co. 
Griebel Instrument Co. 
Lenz Apparatus Co. 





Precision Thermometer & Instru- 
ment Co. 

Pyroletric Instrument Co. 

Schaeffer & Budenburg Mfg. 

Scientific Utilities Co. 

Scranton Glass Inst. Co., Inc. 

Taylor Instrument Companies 

Thwing Instrument Co. 

Union Thermometer Co. 
Thermostats 

Powers Regulator Co., The 

Sarco Company, Inc. 
Thickeners (or Dewaterers) 

Dorr Company, The 

General Engineering Co. 
Titanium 

American Rutile Co. 


‘Co. 


Titanium Alloy Mfg. Co. 
Titanium Ores 

Foote Mineral Co. 

Titanium Alloy Mfg. Co. 


Ton Liftin 

Lammanus, The Walter E., Co. 
Tool Steel 

Standard Alloys Co. 
Tower Packing, Acid Proof, Stone- 


ware 
Knight, Maurice A. 
U. 8. Stoneware Co. 
Towers, Acid 
Chemical Construction Co. 
penren Gagiinge Co 
albperry 
Therma! Syndicate, The. Ltd. 


Tagen, Acids, Stoneware 
The Acid Proof Cl 1 pepe Co 
| Ceramics 
Graham, C., Chem. Pot'y Wks. 
Knight, Maurice A. 
U. S. Stoneware Co. 

Towers, Steel 
Insley Manufact 
New England Tank 

Towers, Transmission 
Blaw-Knox Co. 


Transformers 
Allis-Chalmers Mfg. Co. 
American Ly ed Co. 
General Electric Co. 
Thordarson Electric Mfg. Co. 
Westinghouse Electric & Mfg. Ca 


Transformers, Special & Precipita- 
tion Process 
American Transformer Co. 
Thordarson Electric ic Mtg. 
Transits 
Ainsworth, Wm., & Son 
Transmission Belts 
Goodrich Rubber Co., B. F. 
Transmission, Silent Chain 
Morse Chain Co. 
Traps, Steam * Radiator 
Sarco Company, Inc. 
Standard Mechanical Equip. Co. 
Trolleys, I-Beam 
Brown Hoisting Machinery Co. 


Tubing, Seamless 
Hough, W. 8., Jr., Co. 
pong Condenser Co. 


Tube Mil 
See Mite, Ball, Pebble, Tube 


Tubes, Brass & Copper, Seamless 
Wheeler — & Engrg. Co. 


Lavine, +h - & Co. 

New Jersey Zinc Company, The 
Tungsten Ores 

American Metal Co., Ltd. 

Continuous Reaction Co., 

Vanadium-Alloys Steel Co 
Turbo Blowers 

Ingersoll-Rand Company 


Turntables, Industrial Rall 
Easton Car & Fy Co. 


Ute viel p Lamps 
U. pany, Pe 


Co. 
Tower Co. 


Co. 


The 


amen ‘aan 
Standard Alloys Co. 


Vacuum Drying Apparatus 
See Dryers, Vacuum 


Vacuum Filters 
See Filters, 


Vacuum Pans 
See Pans, Vacuum 


Vacuum Pumps 


Vacuum 


See Pumps, Gas, Liquid or 
Vacuum 

big att 1 Oxygen Co. 
nternationa’ 

Jenkins Bros. 

Valves - Cocks, Metal, Acid 


Proo 
Chemical Equipment Co. 
Cleveland Brass Mfg. Co. 
Colonial Supply Co. 
Duriron Castings Co. 
Jobnson. John, Co. 

Lead Lined Iron Pipe Co. 


dl Wdee'& Valve Co. 
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Valves and Cocks, Stoneware, Acid 


Proof 
General Ceramics Co. 
Graham, C.. om. Pot'y Wks. 
Knight, Maurice A 
Nogeea, Valve & Pump Co. 
U. 8. Stoneware Co. 


Vanadium Alloys 
dard Alloys Co. 


; Vate, Wood 


Acme Tank Co. 

Atlantic Tank & Barrel Co. 
Dunck Tank Works 

Eagle Tank Co. 
Hauser-Stander Tank Co. 
Johnson & Carlson 

New England Ss & Tower Co. 
Pacific Tank Hy Co. 

U. 8. Wind oh Pump Co. 
Ventilator or Car Cloth 
Ludlow-Saylor Wire Co., The 


iscosimeters 
a & Lomb Optical Co. 


tmeters 

Weston Electrical Instrument Co. 
Wagon Loaders 

Jeffrey Mfg. Co. 

Link-Belt Company 

Portable Machinery Co. 
Washers, Cast Iron 

Lummus, pw a E., Co 
Washers, Chem 

Lummus, The. Walter E., Co. 
Washers, Felt 

Widney Co. The 
Washing Soda 

Solvay Process Co. 
Waterlocks, Pressure for stokers 

Green Engineering Co. 
Waterproof Cements 

Hercules Powder Co. ; 
Waterproofing Gpmpcens (Liggid) 

Anti-Hydro Waterproofing 

Barrett Co., The 


Vv 


Water Still 
Jewell Polar Co. 
Lea Courtney Co. 
Water Tanks and Towers 
See Tanks, Wood and Tanks 
Steel 
Water Treatment 
Permutit Co. 


Wattmeters 
Weston Electrical Instrument Co. 


Weighing M 
See Machinery, Weighing 


"ifee Wacns Machinery, A 
oy nery, Automatic 


Rn, ‘can 
Acheson Graphite Co. 


National Carbon Co 
Welding Outfits, Are 
Gen Electric Co. 


Welding Thermit Process 
Metal & Thermit Corp. 


Wire 
Hough, W. S., Jr.. Co. 


Wire Cloth 
Ludlow-Saylor Wire Co.. 
Multi-Metal Co., Inc. 
Newark Wire Cloth Co. 
Supple-Biddle Hardware Co. 
Trumpbour-Whitehead Brass & 

Copper Co. 

Tyler. The W. 8., Co. 


The 


Wires, Electrical 

Rome Wire Co. 

Wood Distillation 
A pparaus for 
Badger. E. B.. & Sons Co. 
Blair, Campbell & McLean, Inc. 
Devine Co.. J. P. 
Lummus, The W. E.. Co. 
Manitowoc Engineering Works 
Zaremba Co. 


ood Pipe 
See Pipe and Fittings, Wood 


Braun Corporation, The 
Braun-Enecht-Heimann Co. 
Metals Disintegra’ 


ting Co. 
Zine Dust 
un Corporation, The 
Braun-Knecht-Heimann Co. 
Denver Fire Clay Co. 
Merrill Co., The 


Zine Plates 
American Zine Products Co. 


American Zine Products Co. 
Zirconia 
Foote Mineral Co 
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BAKER 


Manganin 


For more than a year we have been manufactur- 
ing Manganin, for use in high-grade electrical 
instruments. 


We are now fully equipped to supply it in all 
shapes and sizes from large sheets to very fine 
wire. 


Superfine quality and absolute uniformity are 
guaranteed by the extreme care we give to every 
process of manufacture and to the knowledge of 
our skilled workmen. 


We will gladly furnish further information 
regarding Baker Manganin upon request. 


If you require wire or foil of any 
material finer or thinner than any 
other manufacturer in the country 
will undertake to make, write to 
Baker. We are equipped for draw- 
ing and rolling to the smallest and 
finest sizes. 


BAKER & CO., INC., Newark, N. J. 


Refiners and Workers of Platinum, Gold and Silver 


New York Office: 30 Church Street 
Chicago Office: 5 So. Wabash Ave. 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 
For What and Where To Buy See Pages 179 to 184 
' a ] 
A > - Pag - Page —_ 
Page age ' > Schaffer Eng. & Equipment Co..... 86 
Abt | ce 111 Eag Tank Co 15 Laboratory Apparatus C¢ 158 _— : 3 163 
‘ . 6 l 106 = Lav & Ce EK. J . 95 | Schaar & Co ae 
\ ( te Ce 67 ag Ele ( The ; \ ‘ > io , 131 | Schutte & Koerting Co ~+ 143 
Acid Proof Clay Products ¢ 152k Car & ¢ truction ¢ 118 | Lead Lined | Iror ~~ 104 | Schwartz Sectional Syster .-128 
Acme Tank ( 152 | Elmer & Amend - 84° Leavitt, C. W., & ¢ 93} Scientific Materials Co...........- 146 
Ac Pulverize ( 106 El Furnace ( : 54 Lefax, Inc + 888 Scientific Utilities Co coon 
Ainsw Wn & & --141 k Heating Aj paratus Co . - 160 Lea-Courtney Co = oe él come Wee Mm OA. ......ccccece 120 
Albany Felt Co 138 Electric Smelt & Aluminum Co... 4 Lenz Apparatus Co I Ht Searchlight Section .170-178 
4 ( Mfg. ¢ 114-127 t Bleaching Gas Co sees . 98 Link-Belt Company ee .; Sharpless Specialty Co, The oe 
‘ ( f An ‘ 8 I Chemical Supply & Engineer ; Literary Digest **** 92 | Sharpsville Boiler Works + i a 
MI Blower ( seeps 142 ef 233 | Litshe, Arthur D., in "***173 | Shore Instrument & Mfg. C 450 
4 ( Filter ce Electrolytic Oxy-Hydrogen Lab 109 Ludlow- Saylor Wire Co... s+ aso BES Shriver, T, & CO........ ia Ng 
See United Filters Corp.) 43 Electron Chemical Co 4 Lumm The Walter E., Ce 58, y+. Smith Gas Engineering Coa. ...... 107 
4 ' Eng ring ¢ 19 El t G H 131 Lungw't Emil } “199 Geivay Pron Co , 99 
\ hk Sea ( 124 Elyria Enameled Prod 153 Lorgma Green & Co rT Sowers Mfg. Co 143 
An an La France Fire Engine Co. 147 | Erglehard, Charles 162 Speer Carbon Co ..102 
Ame : Magnesium Cort . 94 Sperry, D. BR.. & Sons «+139 
Ame un Pipe Bending Machine Co. .132 M Spray Engineering Co 142 
Ame an Platinum Work 16% FE Stackpole Carbon Co.. ae 
American Proc : rs ook ( .119, 137 | Standard Tank Car Co eces 
Ame in Pulverizer ( 114 . ey gh " hr oe Oe SE Binnd occ cedesenkes 173 
Ar un “Rut f 98 | Fate, J. D., ¢ , 17 | \sathic \Ikali: Wk . 94 | Standard Alloys Co............ . 94 
American Transformer | Th pos | 2 Alley T 98 | Magnesia Assn. of America. ..120 | Standard Elec. & Elv. Co.........177 
American Well Worl Lid 12¢ Fleisher, W. L 122 Masnetic Mfg. Co 117 | Standard Mechanical Equip. Co.....108 
Ameriean | Zine Products | 28 | Bletcher Works 160 | Manitowoc Engineering Works ""i37 | Star Brass Works, The........ ..123 
Anch Post Iron Work 123 Flinn & Dreffein ¢ 10 > Maxon Premix Burner Co .104 | Stearns Lumber Co., The A. T .- 152 
Angel, H. Reeve, & ¢ Ir 165 | Foote Mineral ¢ t 96 Mead & C . ..140 | Stearns-Roger Mfg. Co........ .-131 
A Hyd Waterproofing ¢ 121 |For Sale Ad 170,178 Merck & Co "158 | Stedman’s Fdy. & Mach. Works. ...116 
Arct & Baldwir 174 Foxbo Co -- 160 Metal & Thermit dump . 96 | Steere Eng. Co......6..-- ..107 
Art ag Cork & Insulation Co 20 Fry, H. ¢ Gla ( 154 Metals Disintegrating ¢ . 94 Stephens Adamson Mfg. Co 115 
Arnold, Hoffman & ( Inc . 96 | Fuller-Lehigh ¢ 112 Michigar Pipe Co.. The .131 | Stevens-Aylsworth Co ad .142 
Atlantic Tank & Barrel Cort ..150 Miller. L eee eeeld?’ | Stevens Bros aa ies 145 
Atlas Powder 91 Mine & Smelter Supply Cé .13, 129 | Stork & Co., Inc., Chas. T - OT 
Atmos p Conditioning Cort 125 Morarch Mfg. Works, The .122 | Stuart & Peterson Co., The .142 
A ( r ed G Morgan Construction Co ..106 | Stupakoff Laboratories, The .156 
Morse Bros. Mach. & Supply Co 178 Sturtevant, B. F., Company . 38 
Gaertne William. & ¢ .162 Morse Chain Co ..104 Sturtevant Mill Co....... eens . 55 
Garrigue, Wm., & -123 | Mott, J. L., Iron Works ..134 | Supplee-Biddle Hardware Co....... 124 
B Gas Engineering ( 107 Multi-Metal Co .116 | Sweetland Filter Press Co., The (See 
Gedge-Gray Co --120 Mundt, Chas., & Son 145 United Filters Corp.) +++ @ 
Bacon, Ea ( I 3 General American Tank Car Corp...132 Swenson Evaporator Co 8 
Badge I B.. & Sons ( 50, 51 General Ceramics Co - 38 
Bake J r Chen al « 96 General Chemical Co 105 . 
Baker & ( I -185 General Electric Co 64 N T 
Barb ( er Compa 7 General Engineering Co Th . 85 31 
Barrett Co., The fe General Filtration ¢ 148 = h ‘--¥* Ceri 127 
Barlett & Snow, The C. O., ¢ -135 | General Machine C¢ - + 182 assau Vaive ——, “aoe 9 ot Ee eee 131 
Bartlett Hayward Co., Th 107 | Genesee Chemical Co 100 ae SS hemical’ In 69 Taylor a Companies 159 
Bartley Jor —, Crucible = ( 18 | Gifford Wood ¢ 133 dustries bon  ¢ a 99 | “Technical Products Co... 174, 175 
Bausch & Lomb Optical ¢ 164 | Glamorgan Pipe & Fdry. Co 136 Notional Gorton Sine’ GC "151 | Texas Gulf Sulphur Co 1 
teach-Russ Co 155 Glander & Co Ime 176 ene w on Che 4 o . “138 Thermal Syndicate, Ltd., The. .153, 157 
Boa t ( 120 Glass Coating Co., The 73 New ; 7 : T: oD Rote Ge ""151 | Thermo-Electrie Instrument Ce 162 
Bet m Fd & Mach. ¢ 65 Gluck Bros : 173 Now J - Works. cr mic Thomas, Arthur H.. Co - . is 
Blaw Knox ¢ ? --_16 | Gerdon Drye Corp. . oe .132 Nichte rt F -_ ‘ . **145 | Thompson-Starrett Co 39 
tishop, J.. & Co., Platinum Wks...162 Goodrich Rubber Co., The B. F..... 24 Nickle, Fran meet: eens **t47 | Thordarson Electric & Mfg. Co 106 
Bla Campbell & McLean, Inc..... 4 Graham, Chas., Chem. Pottery Works.152 Noble & Wood or. ~eules ""124 | Thwing instrument Co .148 
Bleach Process Co 124 | Gravert, Wm. J., Inc... ++ee00)04 | Northern Blower Co **"98 | Tirrill Gas Machine L ighting Co...128 
tomue, C. J., Electric Cx ooo OS Green Engineering Co 145 Norton Laboratories Titanium Alloy Mfg. Co . 26 
Bradley Pulverizer Co a Green, Samuel M., Co , oo an Toch Bros : 149 
Braun Corporation, The 164  Griebel Instrument Co sos Rue Tothurst Machine Works 88 
Braur ‘wr ocht Ha mann Ce 164 | Guernsey Earthenware ( +157 Oo Trumpbour-Whitehead Brass & Copper- 
Brist Co ~~ --+188 | Guarantee Construction ¢ 82 Co., Inc 134 
Brown Hoisting Mach Oo, The . Oakland Copper & Brass Works.... 30 qyier'Co. The W. 8 . 27 
Brown Instrument Co, Th : o.- 159 Oliver Continuous Filter Corp -- 48 
Buchanan, G., Co Ir .110 Ott, George F., Co. . -.144 
B eye Dryer ¢ The 130 H 
Buffalo Dental Mfg. Co 160 U 
Buft al Forge Ce ee eee 37 @ > 
Buffalo Fdry, & Mach: Co... . 86, 57 | Hagan, Geo. J Co. -- 107 E Uehling Instrument Co _— 
Busine Men's Clearing Hotse ...171 | Hamburg Boiler Works 142 Union Thermometer Co., Inc ...158 
Hamilton & Hansell, Inc -118 Pectie Foundry Ca.........ssccece 41 United Wilters Corp.............. 43 
Harmer Laboratories, Inc., The...... 98 Pacific Tank & Pipe Co............ 77 United Lined Tube & "Valve Co.....126 
Harbison-Walker Refractories Co . 105 Pacific Platinum Works * 68 \ S. Cast Iron Pipe & Fdy. Co..... é1 
Cc Harger, F. D., & Co . is 148 Palo Company ...... .162 I S. & Cuban Allied Wis . me 
= = il -— te be -§ Co., The F ase Parks-Cramer Co., The.. . Corp., The 4 
emo ercule v ~ ° my Prso x 7 , o ; Sto 4 P ‘o . . ** J 
Carbondale 7 Co att Herold China & Pottery C ; 10 patton 2s iy. & Mach Cs enka che ae S ¥_ —& . Poe’ ‘Gs s38 
Caldwell, H & Son ¢ -113 | Holz, Herman , a a + ; ett nio hur Co 97 
Carborundum Co., ‘ - , 7 Hooke Electro-Chemical C¢ . 96 ——- mn & Meta! na et Union Sulphur ( ; 
Carrier Engineeri Corp... . . : Hoskins Mfg. Co . 42 a ap oe ee 
Celite Pro jucts § Cx . - 167 Hough Co., W. S., Jr ..120 See Bw fren Werks Co. 1“ 81 V 
Central Scientifi Co .- 158 Huff Electrostatic Sep. Co ..106 Pfaudler Co Tr a a “149 
Chalmers & Williams --111 | Hungerford & Terry, In .. «00133 | bhitadelphi ,- ~# "Mech Ge... 139 | Valley Iron Works (Appleton, Wis.) .147 
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Denver Fire Clay Co -161 | Kalamazoo Tank & Silo Co......... 152 | Ruggles-Coles Eng. Co.............130 : 
Detroit Electric Furnace Co......... 105 ee Tn. BR caccosnecees 125 | Rumsey Pump Co., Ltd............ 169 
Detroit Heating & Lighting Co....... 146 | Kauffman-Lattimer Co., The........148 Daseell Engineering Co. ........... 104 | 
Detroit Range Boiler & Steel Bbl. Co. 80 | Kellogg, The M. W., Co........... 142 V. Company, The. y Souee 163 | ¥ 
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CHEMICAL AND METALLURGICAL ENGINEERING 


CHEMICAL STONEWARE 


Our ware will withstand the action of Acids, 
Alkalies and Chemicals. Hot or cold, 


strong or weak 














CONDENSING OR ABSORBING TOWER 


Made in all sizes and designs, with all kinds of pack- 
ing and fittings, from 12-in. to 42-in. bore. Show- 
ing Cascade or saucer bottom ring sections for 
perforated support plates and top cover gas outlet. 








“MADE IN AMERICA BY 
AMERICANS WHO KNOW HOW” 








Used on Pump or Pulsometer Lines. 


ACID-PROOF CONICAL FLANGE PIPE LINE AND FITTINGS 


90 deg. elbow and return bend. 


187 








Showing straight length, stop cock, 


MAURICE A. oe 


i) 4 
2 
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STANDARD IMMERSION BASES 


Showing trap base, basin and collar. 





ACID-PROOF NITRATING KETTLE 
With cover; made in all sizes with outlets 
and inlets to meet requirements. 






MAURICE A. KNIGHT, xe‘. East Akron, Ohio 
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||| Know Where the Trouble Lies! | | 


Let Bristol Pyrometers Safe- 
: Guard Your Production 











h f —— You can keep a constant check on your | 
. : temperatures and avoid the waste that rr; a 2 . ! 
ee ms . comes from excessive or too low tempera- . : ] 

| tures. You can tell who is at fault in your a 
H plant instantly and place the blame where | 
| it belongs. 


l Fae Bristol Pyrometers are not complicated and 
— never need attention. They have been 
i st as: nr , in constant use in some plants for 15 years 
| ' and are still as accurate and serviceable as 
the day they were installed. 


THE BRISTOL COMPANY 


Waterbury, Conn., U. S. A. 


Branch Offices: Boston, New York, Chicago, Pittsburgh 


\WEHLING * 


iM QO Recordings f"0 
7. w2 Eat 2 


tells how efficiently your coal is being 
burned, and checks up the work done by 
the firemen. 


Record Is Continuous 


(not intermittent) 


No Chemical 






























CO2 


Indicator 








This simple equipment is today a necessity at every 
fuel-consuming plant. 


Write for full particulars. 


UEHLING INSTRUMENT Co. 


COMBUSTION ENGINEERS 
3028 EMPIRE BLDG., NEW YORK CITY 



























